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Jurisdiction  over  certain  waters  near  New  York,  question  of j 

Land  entries,  statement  of  suspended,  during  the  year  ended 

June  30,  1882 : 

patents  to  certain  railroad  companies,  relative  to *..... 

Lands  of  Cherokee  Indians  in  Indian  Territory 

Leavenworth,  Pawnee  and  Western  Railroad  Company 

Liabilities  to  Indian  tribes 

Librarian  of  the  Treasury  Department,  relating  to  the 

Libraries  of  the  Interior  Department,  relating  to  the 

Library  of  the  State  Department,  relating  to  the , 

Light-House  Establisment,  revenue-marine,  &c.,  annual  report 

of  the 

Light  on  Romer  Shoals,  New  York,  relative  to 

Volutia  Bar,  Saint  John's  River,  Florida 
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Mail-contractors,  fines  and  deductions  of 

Mails,  failing  bidders  and  contractors  for  carrying  the  . 

relating  to  offers  for  carrying  the 

Marine  Corps,  annual  report  of  the  commandant  of  the. 
McDowell,  Mai.  Gen.  Irvin,  annual  report  of  (vol.  1) .. 
Medicine  and  Surgery,  annual  report  of  the  Bureau  of. , 

Merchant  Marine,  preservation  of  life  in  the 

Miles,  Brig.  Gen.  Nelson  A.,  annual  report  of  (vol.  1)... 
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Military  Academy  at  West  Point,  report  of  Board  of  Visitors  to 

(vol.1) 

vacancies  in  the 

Militia  forces  of  the  United  States,  relative  to  the 

Military  posts,  relating  to  construction  of  buildings  at  certain. .. 
prison  at  Fort  Leavenworth,  Kansas,  annual  report  of 

the  (vol.  1) 

telegraph  lines,  relative  to 

Mint,  annual  report  of  the  Director  of  the 

Mississippi  River,  relating  to  th,^  improvement  of,  at  Plumb 

Point,  Lake  Providence 

Money-order  convention  (new)  with  Jamaica 

with  New  South  Wales,  Australia 

Portugal 

(new)  with  Switzerland 

with  Victoria,  Australia 

New  Zealand 

office,  erection  of  a  building  for  use  of 

Monitors,  relating  to  the  completion  of  double-turreted 

Monument  at  Yorktown,  Va.,  report  relative  to  (vol.  1) 

N. 

National  banks,  condition  of,  report  of  the  Comptroller  of  the 

Currency  on 

Nautical  Almanac,  Superintendent  of  the,  annual  report  of  the  . . 

Naval  Academy,  annual  report  of  the  Superintendent  of  the 

Board  of  Visitors  to  the 

relating  to  Superintendent's  quarters  at  the 

engineering  in  Great  Britain,  iihprovements  in 

and  Marine  Hospital  at  Chelsea,  Mass.,  relating  to  sale  of 
Observatory,  annual  report  of  the  Superintendent  of  the.. 

officers,  cruising  in  Alaska  waters,  relating  to 

vessels,  detailed  movement  of 

list  of,  stricken  from  the  Navy  Kegister , 

lost  or  injured  during  the  year  1882,  report  of 

relating  to  the  speed  of 

relating  to  unarmored , 

Navigation,  annual  report  of  the  Bureau  of 

Navy,  annual  report  of  the  Admiral  of  the 

report  of  the  proceedings  of  the  Advisory  Board  of  the 

annual  report  of  the  Chief  Signal  Officer  of  the, 

Department,  annual  report  of  the.    (See  Secretary  of  the 

Navy.) 

offers  of  contracts  for  supplies  of  the 

expenditure  of  the  contingent  fund  of  the  . . . 

list  of  clerks  in  the 

sales  made  by  bureaus  of  the 

estimates  of  the  Secretary's  office,  pay  of  the,  &o 

Hydrographer  of  the,  annual  report  of  the 

offers  of  contracts  for  supplies  for  the 

Secretary  of  the,  annual  report  of  the,  embracing  reports  of — 

The  Secretary 

Admiral  of  the  Navy 

Advisory  Board,  memorandum  of  the  Naval 

Arctic  expeditions 

Bureau  of  Construction  and  Repair 

Equipment  and  Recruiting 

Medicine  and  Surgery 

Navigation 

Ordnance  

Provisions  and  Clothing 

Steam  Engineering 

Yards  and  Docks 

Chief  Signal  Officer  of  the  Navy 

Detailed  movement  of  vessels 
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Subject. 


Nayy,  Secretary  of  the,  annnal  report  of  the,  embraoing  reports  of— 

Estimates  of  the  Secretary's  office,  pay  of  the  Navy,  &,o 

Hydrographer  of  the  Navy 

Light-House  Estamishment,  Revenue  Marine,  Ac 

Marine  Corps,  Commandant  of  the 

Nautical  Almanac,  Superintendent  of 

Naval  Academy,  Superintendent  of  the 

Board  of  Visitors  to  the 

Naval  Observatory,  Superintendent  of  the 

Navy-yards,  officers,  &c.,  at :.. 

Letters  from,  relative  to : 
Armor,  recommending  an  appropriation  for  testing  defective . 

Clerks  in  Navy  Depn^ment,  list  of 

Contingent  fund,  Navy  Department,  expenditure  of  the... 

Jeannette^  loss  of  the  steamer 

Monitors,  completion  of  double-tnrreted 

Naval  Academjr,  Superintendent's  quarters  at  the 

engineering  m  Great  Britain,  improvements  in 

ojmcers  cruising  in  Alaska  waters : 

vessels,  list  of,  stricken  from  the  Navy  Register 

lost  or  injured  during  the  year  l&Sl 

relative  to  speed  of 

unarmored 

Na"vy-yard  commission 

Norfolk  navy-yard,  lands  adjacent  to  the 

Sales  made  by  bireaus  of  the  Navy  Department 

Supplies  for  the  Navy,  offers  of  contracts  for ; . . . 

Workmen,  employment  and  discharge  of,  in  the  United 

States  navy-yards 

Yards  and  docks,  appropriations  for  the  general  mainte- 
nance of 

Navy-yard  commission,  relating  to  the.... 

Norfolk,  relating  to  lands  adjacent  to  the 

Navy-yaids,  employment  and  discbarge  of  workmen  in  United 

States 

officers  at,  &c 

New  South  Wales,  Australia,  money-order  convention  with...... 

New  Zealand,  money- order  convention  with 

Nex  Perc^  Indians  in  Idaho  and  tribes  on  Grand  Rapids  Reserva- 
tion in  Oregon 

Notes  on  Alaska • 

Nutt,  Julia  A,  relating  to  the  claim  of 

O. 


Ocean  freights  during  fiscal  year  ended  June  30,  1882 

Old  material,  relative  to  the  sale  of , 

Ordnance,  annual  report  of  the  Bureau  of . . , 

Otis,  Col.  E.  A.,  report  of  (vol.1) •... 


P. 

Patents,  annual  report  of  the  Commissioner  of 

Paymaster-General,  annual  report  of  (vol.  1) 

Pleuro-pneumonia,  report  of  Cattle  Commission  on 

Pope,  Ma|.  Gen.  John,  annual  report  of  (vol.  1) 

Portage  Lake  in  Michig^,  relative  to  deposits  of  sand  in 

Portugal,  money-order  convention  with 

Postal  money-order  system,  annual  report  of  the  Superintendent 

of  the 

Postal  service,  appropriations  for  the 

Postal  treaty  with  Canada,  amended 

Postmaster-General,  annual  report  of  the,  embracing  reports  of— 

The  Postmaster-General 

Agreement  with  Belgium  increasing  limits  of  weight  and 
size  of  patterns  ofinerchandise 
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Poetmaster-^eDeral,  annual  report  of  the,  embracing  reports  of— 

Agreement  with  Switzerland  to  same  effect 

Amended  postal  treaty  with  Canada 

Auditor  or  the  Treasury  for  the  Post-Office  Department . . . 

Chief  Post-Office  Inspector !. . . 

letter  from 

First  Assistant  Postmaster- General 

General  Superintendent  Railway  Mail  Service 

Money-order  convention  with  Jamaica,  new 

•  New  South  Wales,  Australia. 

New  Zealand 

Portugal 

Switzerland,  new 

Victoria^  Australia 

office,  erection  of  a  building  for  the  use  of 

Postal  service,  appropriations  for  the 

Second  Assistant  Postmaster-General 

Supermtendent  of  the  Postal  Money-Order  System 

Foreign  Mail  Service ^... 

Third  Assistant  Postmaster-General    

Topographer  of  the  Post-Offlce  Department 

Letters  from,  relating  to — 

Appointment  of  clerks  by  post-office  inspectors 

Carrying  the  mails,  offers  tor 

Contingent  fund  or  the  Post-Offlce  Department 

Failing  bidders  and  contractors  for  carrying  the  mails 

Fine8  and  deductions  of  mail  contractors 

Post-Office  Department,  annual  report  of  the.    (See  Postmaster- 
General.) 

contingent  fond  of  the 

Inspector,  annual  report  of  the 

Inspectors,  appointment  of  clerks  by 

Precious  metals,  annual  production  of 

Pre-emption  cases  ac^udicated : 

Preservation  of  life  in  merchant  marine 

President  of  the  United  States : 
Messages  from,  relating  to — 
Annual  message  of  the,  accompanied  by  the  annual  reports 
of  the  Executive  Departments  and  the  Commissioners  of 

the  District  of  Columbia,  for  1882 

Cherokee  Indians,  eastern  and  western  bands  of 

Claims,  reference  of  certain,  to  the  Court  of  Claims 

Consular  fees,  relating  to  tariff  on 

Export  duties  levied  in  foreign  countries 

French  Cable  Company 

Lands  of  Cherokee  Indians  in  Indian  Territory 

Libraries  of  Interior  Department 

Library  of  the  State  Department 

Nez  Pero^  Indians  in  Idaho  and  tribes  on  Grand  Rapids 

Reservation  in  Oregon 

Sioux  Indian  treaties 

Union  Pacific  Railroad  Company,  annual  report  of  the 

Government  directors  of  the.  for  the  year  1882 

Water-power  at  Rook  Island  Arsenal,  an  appropriation  to 

increase  the 

Provisions  and  Clothing,  annual  report  of  the  Bureau  of 

Q. 
<2uartermaster-General,  annual  report  of  (vol.  1) 

R. 

Railroad  Company,  relative  to  the  Leavenworth,  Pawnee  and 

Western - 

Railroad  companies,  relating  to  land  patents  to  certain 
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Subject. 


Vol. 


No.     Part. 


Railroads,  annual  report  of  the  Commissioner  of  (toI.  2) 

Register  of  the  Treasury,  annual  report  of  the 

Revenue  steamer  Corwin,  alleged  shelling  of  Alaskan  villages  by 
the 

Rivers  and  harbors,  expenditures  for  works  on,  relating  to . . 

Rock  Island  Arsenal,  water-power  at,  relative  to  an  appropria- 
tion to  increase  the 

Ruger,  Col.  Thomas  H.,  report  of  (vol.  1) 


S. 

Sale  of  old  material,  relative  to 

Second  Assistant  Postmaster-General,  annual  report  of  the 

Shelling  of  Alaskan  villages  (alleged)  by  the  revenue  steamer 

Corwin 

Sheridan,  Lieut.  Gen.  P.  H.,  annual  report  of  (vol.  1) 

Signal  Officer,  annual  report  of  the  Chief,  of  the  Army  (vol.  4;  .. 

Navy 

Silver  coin  in  the  Treasury,  relating  to 

Sioux  Indian  treaties,  relating  to 

Soldiers'  Home,  annual  report  of  the  Board  of  Commissioners  of 

(vol.1) 

Stamps  on  distilled  spirits,  relating  to 

State  Department,  employ^  in  the 

library  of  the,  relative  to  the 

statement  of  the  disbursements  of  the  con- 
tingent fund  of  the 

State,  Secretary  of: 

Letters  finom,  relating  to — 
Consular  officers  and  fees  during  last  fiscal  year,  and  list 

of  consular  officers  on  January  13,  1883 

Contingent  fund  of  the  State  Department,  statement  of 

disbursement  of 

Employes  in  the  State  Department 

State,  War,  and  Navy  Department  building,  report  on  the  (vol.  1). 
Statistical  abstract  of  the  United  States,  1882,  finance,  coinage, 
commerce,  immigration,  shipping,  the  postal  service,  popula- 
tion, railroads,  agriculture,  coal,  iron,  &,c 

Statistics,  Bureau  of,  annual  report  of  the  Chief  of  the,  on  the 
commerce  and  navigation  of  the  United  States  for  the  fiscal 

year  ended  June  30,  1882 

Steam  Engineering,  annual  report  of  the  Bureau  of 

Steamer  Jeannette,  relating  to  the  loss  of  the 

Subsistence  funds,  relating  to  surplus,  for  certain  Indians 

Sullivan,  Lieut.  John  T.,  report  of 

Superintendent  of  Hot  Springs  Reservation,  annual  report  of  the 

(voL2) 

the  Postal  Money-Order  System,  annual  report 

4  of  the 

Yellowstone  National  Park  (vol.  2) 

Surgeon-General  of  the  Army,  annual  report  of  (vol.  1) 

Switzerland,  postal  agreement  with,  increasing  the  size  and 

weight  of  patterns  of  merchandlM 

new  money-order  convention  with , 


T. 

Telegraph  lines,  military,  relative  to 

relating  to,  along  land-grant  railroads 

Terry,  Brig.  Gen,  Alfred  H.,  annual  report  of  (vol,  I ) 

Third  Assistant  Postmaster-General,  annual  report  of  the 

Topographer  of  the  Post-Office  Department,  annual  report  of  the. 

Treasurer  of  the  United  States,  annual  report  of  the 

Treasury  Department,  annual  report  of  tne.    (See  Secretary  of 

the  Treasury.) 
contingent  expenses  of  the,  statement  of  . 
file-holders  for  the. 
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Subject. 


Vol. 


No. 


Treasury,  Secretary  of  the,  annual  report  of  the,  on  the  state  of 
the  finances,  embracing  reports  of— 

The  Secretary,  with  tables 

Auditors  of  the  Treasury... 

Commissioner  of  Customs 

Commissioner  of  Internal  Revenue 

Comptrollers,  First  and  Second 

Comptroller  of  the  Currency 

Director  of  the  Mint 

Liabilities  to  Indian  tribes 

Begister  of  the  Treasury 

Treasurer  of  the  United  States 

Letters  from  the,  relative  to— 

Alaska,  affairs  in 

violation  of  internal-revenue  laws  in 

Appropriations,  estimates  of,  required  for  the  fiscal  year 

ending  June  30,  1884 

Beacons  and  buoys,  gas  for  lighting 

Best,  John  T. ,  defalcations  and  forgeries  of 

Bridewell  dock  property,  Chicago,  ill. ,  sale  of 

Cattle  commission,  report  of,  on  pleu^pneumonia 

Claims  allowed  for  supplies  on  account  of  the  Indian  service. 

under  exhausted  appropriations 

under  act  of  July  4,1864 

Coast  and  Geodetic  Survey,  expenditures  of  the 

Customs  duties  during  the  fiscal  year  ending  June  30, 1882. 

Customs  officers,  fees  of 

Customs  officers,  schedule  of 

Electric-light  tower  at  Hallet's  Point,  New  York 

Estimates  of  deficiencies  in  appropriations  for  fiscal  year 

ending  June  30, 1883,  and  prior  years 

Exportation  of  distilled  spirits  in  bond 

File-holders  for  Treasury  Department,  appropriation  for 

purchase  of 

Gangers,  compensation  of 

Hall  of  recoros  for  Executive  Departments,  relating  to  the 

erection  of  a 

Librarian  of  the  Treasury  Department 

Light  on  Romer  Shoals,  New  York 

Light  on  Volnsia  Bar,  Saint  John's  River,  Florida 

Naval  and  Marine  Hospital  gronnds'at  Chelsea,  Mass.,  sale 

of 

Ocean  freights,  during  fiscal  year  ended  June  30, 1882 

Old  material,  sale  of 

Precious  metals,  annual  production  of,  in  the  United  States. 

Preservation  of  life  in  merchant  marine 

Shelling  of  Alaskan  villages  by  revenue  steamer  Corwin  . . 

Silver  coin  in  the  Treasury 

Stamps  on  packages  of  distilled  spirits 

U. 

Uaion  Pacific  Railroad  Company, annual  report  of  the  Govern- 
ment directors  of  the,  for  year  1882 ^ 

United  States  Inspector  of  Gas  and  Meters,  annual  report  of  the 
(vol.2) 

United  States  statistical  abstract,  1882,  finance,  coinage,  com- 
merce, immigration,  shipping,  the  postal  service,  population, 
railroads,  agriculture,  coal,  iron,  &c 

Utah  Commission,  annual  report  of  the 
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Vessels,  detailed  movement  of  naval 

Victoria,  Australia,  money-order  convention  with. 
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Vol. 


No. 


Part. 


W. 

War  Department,  annual  report  of  the.    (See  War,  Secretary  of. ) 

contingent  expenses  of  the,  and  bureaus,  for 

the  fiscal  year  ending  June  30,  1882 , 

War  of  the  Rebellion,  report  on  the  publication  of  official  record 

of  (vol.  1) 

War,  Secretary  of,  annual  report  of  the,  in  4  volumes,  embracing 
reports  of — 

The  Secretary  (vol.  1) 

Adjutant-General  (vol.  I) 
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Depabtment  of  Agkicultube, 

Washington,  D.  C,  November  10,  1883. 
To  the  Pkesident  : 

I  respectfully  submit  a  statement  of  the  work  done  in  the  Department 
of  Agriculture  during  the  year  1883. 

I  have  thought  it  advisable  to  continue  the  policy  laid  down  early  in 
my  service  as  Commissioner,  of  establishing  as  intimate  relations  as 
possible  between  the  Department  and  the  associations  and  institutions 
of  the  country  which  are  devoted  to  the  development  and  improvement 
of  the  art  of  agriculture,  and  of  calling  around  the  Department  those 
whose  knowledge  and  influence  have  given  them  especial  authority  in 
the  various  sections  of  the  country.     The  beneficial  effects  of  this 
course  are  already  manifest.    To  every  call  of  the  Department  for 
information  and  advice,  the  colleges  and  societies  have  responded 
promptly  and  liberally.     Bepresentatives  of  many  of  them  assem- 
bled at  the  Department  in  January  last,  and  presented  a  large  amount 
of  valuable  information  upon  the  practical  questions  of  agriculture, 
and  the  various  methods  of  imparting  agricultural  instruction,  and 
of  improving  the  social  condition  of  the  American  farmers, — a  care- 
fully prepared  and  elaborate  report  of  which  has  been  issued  by  the 
Department.    The  work  of  obtaining  reliable  and  useful  information 
upon  the  various  matters  provided  for  by  appropriations  has  been 
submitted,  as  far  as  practicable,  to  competent  agents,  who  have  fur- 
nished from  actual  observation  and  from  extensive  correspondence  a  va«t 
amount  of  interesting  and  useful  facts,  from  which  it  is  believed  import- 
ant conclusions  may  ultimately  be  drawn.    Investigations  conducted 
in  tbis  manner  concerning  the  cultivation  and  use  of  sugar-producing 
plants,  and  into  the  condition,  increase,  and  preservation  of  our  £bresti<, 
liave  ^iveu  most  satisfactory  results,  and  have  brought  the  divisions 
devoted  to  these  matters  into  most  immediate  connection  with  those 
who  are  actually  engaged  in  these  branches  of  industry.    The  employ- 
ment of  a  carefully  selected  corps  of  agents  and  correspondents  in 
the  States  and  Territories,  for  the  collection  of  statistical  returns  and 
statements  in  relation  to  the  condition  of  croi)S,  the  animal  industry, 
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rates  of  transportation,  the  markets,  the  products  of  the  dairy,  both  at 
home  and  abroad,  has  given  the  Statistical  Division  of  tlie  Department, 
under  its  present  experienced  and  efficient  head,  a  reputation  which  is 
highly  esteemed  by  those  who  understand  the  value  of  this  information, 
and  is  accepted  as  sound  and  reliable  by  producers  and  consumers  in 
our  own  country  and  by  the  best  authorities  in  Europe.  By  this  policy 
I  have  been  enabled  to  secure  most  valuable  reports  of  the  exhibition 
of  animals  at  Hamburg,  and  of  the  deliberations  of  the  Veterinary  Con- 
gress at  Amsterdam,  which  will  be  submitted  to  Congress  at  an  early 
day,  and  will  form  an  important  part  of  the  investigations  now  l)eing 
made  into  the  condition  of  our  animal  industry  and  the  subject  of  con- 
tagious diseases.  In  establishing  this  mode  of  rendering  the  Depart- 
ment as  efficient  and  useful  as  i)ossible,  I  have  considered  that  its  service 
is  largely  co-operative,  and  that  it  should  constitute  a  receptacle  into 
which  all  valuable  information  can  be  gathered  and  from  which  it  can 
be  distiibuted  for  the  benefit  of  the  agTicultural  community.  The  fol- 
lowing condensed  statements  of  the  work  performed  by  the  various 
divisions  of  the  Department  will  give  the  work  of  the  Department  in 
detail. 

DIVISION   OF   GARDENS   AND   GROUNDS. 

The  distribution  of  plants  propagated  in  the  ghiss  houses  and  grounds 
of  the  Department  has,  as  usual,  been  quite  extensive,  considering  the 
amount  of  space  now  available  for  this  purpose.  The  grounds  available 
for  cultural  purposes  are  yearly  becoming  more  limited  on  account  of  the 
extension  of  buildings  necessary  for  the  use  of  the  Department,  With 
a  view  to  increase  the  facilities  of  house  propagation,  a  new  greenhouse 
has  just  been  erected.  This  structure  is  one  hundred  and  fifty  feet  in 
length  and  twenty-four  feet  in  width,  built  of  the  best  nmterials,  and 
specially  arranged  for  the  purposes  for  which  it  is  to  be  employeil.  At- 
tached to  it  are  hot-beds  comprising  eighteen  hundred  square  feet  of 
surface,  for  the  accommodation  of  young  plants.  The  whole  is  effectu- 
ally heated  by  steam,  on  a  somewhat  new  plan,  and  it  is  found  to  be 
admirably  adapted  for  the  maintenance  of  a  high  degree  of  artificial 
temperature.  The  Japan  persimmon,  which  has  been  extensively  dis- 
tributed by  this  Department,  is  proving  to  be  a  valuable  addition  to 
our  list  of  fruits.  The  range  of  climate  to  which  it  mr^y  be  adapted  has 
not  yet  been  fully  ascertained,  but  large  fruits  have  been  ripened  in 
this  District,  also  in  Southern  New  Jersey.  The  appropriation  for 
continuing  the  culture  of  the  tea-plant  having  been  exhausted,  a 
large  quantity  of  surplus  plants  have  been  distributed.  The  plantji- 
tion  set  out  is  sufficiently  extensive  for  all  exi>eriniental  purposes,  if 
means  are  provided  for  its  continuance.  To  those  familiar  with  this 
culture  it  is  not  expected  that  much  can  be  proven  to  show  that  it  can 
be  commercially  profitable.  The  climatic  conditions  are  not  favorable 
for  it.  The  want  of  a  proper  amount  of  rainfall  during  summer  is  fatal 
to  its  extensive  production  for  market,  although  it  can  be  produced  as 
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a  domestic  article,  where  profit  is  no  object,  over  a  large  territory;  and 
to  this  cud  thousands  of  plants  arc  yearly  distributed  in  districts  whei*e 
the  winters  are  not  severe  enough  to  destroy  the  plant.  The  demand  for 
orange  plauts,  aud  others  of  what  are  designated  as  semi-tropical,  is 
never  failing.  To  supply  this  demand  a  new  importation  of  the  Citrus 
family  has  been  secured.  These  will  first  be  tested  here  before  they  ai'c 
X>ropagated  to  any  extent,  as  has  been  done  heretofore  with  fruits  of  this 
kind.  The  best  orauges  now  raised  in  California  are  produced  from 
the  progeny  of  plants  originally  imported  by  this  Department  from 
Brazil,  and  subsequently  disseminated  in  that  and  other  States.  An 
erroneous  opinion  prevails  in  regard  to  the  objects  of  the  distributions. 
Letters  are  constantly  received  inclosing  the  most  extensive  require- 
ments for  trees  and  plants  of  all  kinds.  Ko  single  plant  establishment 
in  the  world  could  supply  these  orders,  and  many  articles  are  called  for 
which  can  be  of  no  value  to  those  requesting  them,  even  could  they  be 
procured.  It  is  the  constant  aim  of  the  Department  to  introduce  every- 
thing which  indicates  the  possession  of  even  the  slightest  possible  value 
as  compared  with  present  productions,  and  it  is  on  the  alert  that  nothing 
of  prospective  value  be  overlooked. 

BOTANICAL  DIVISION. 

During  the  year  past  numerous  and  important  additions  have  been 
made  both  to  the  herbarium  and  botanical  library.  A  number  of  zeal- 
ous botanical  collectors  have  been  engaged  in  exploring  the  vegetation 
of  the  new  and  undeveloped  i>ortions  of  our  country,  with  the  result  of 
increasing  our  knowledge  of  the  flora  of  those  regio?is  and  bringing  to 
light  many  new  and  interesting  species.  These  specimens,  many  of 
which  we  have  secured,  include  representations  of  trees,  slirubs,  herbs, 
grasses,  and  all  kinds  of  vegetation.  A  careful  study  of  our  native 
grasses,  with  I'cference  to  a  determination  of  such  a«  give  promise  of 
greater  utility  for  meadows  and  grazing  purposes,  hns  been  prosecuted. 
To  aid  in  this  work  I  have  endcavore<l  to  encourage  intelligent  obser- 
vations, by  practical  farmers  and  cultivators,  of  the  various  grasses  of 
their  respective  localities,  together  with  experiments  in  the  cultivation 
of  promising  species.  I  have  also  continued  and  brought  to  a  close  the 
series  of  articles  upon  grasses  for  the  Annual  Keport.  During  the  .year, 
this  division  has  sent  several  large  boxes  and  packages  to  foreign  coun- 
tries, to  London,  Paris,  St.  Petersburg,  and  to  Austria.  It  has  also  con- 
tinned  its  distributions  to  agricultural  colleges  and  institutions  of  learn- 
ing in  this  country  as  follows:  To  the  University  of  the  Pacific,  San 
Jose,  Cal.;  to  the  Agricultural  and  Mechanical  College  of  Texas,  ut 
College  Station;  to  the  University  of  North  Carolina,  Chapel  Hill; 
to  the  Industrial  University  of  Arkansas,  Fayetteville ;  to  the  Uni- 
versity of  Minnesota,  Minneapolis ;  to  the  Colorado  Agricultural  College, 
Fort  Collins ;  to  several  other  public  and  private  institutions  of  learn- 
ing, and  to  scientific  investigators  and  correspondents.     Some  additioita 
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have  been  made  to  the  museum  of  the  Departmeut,  and  it  is  constantly 
visited  by  thousands  of  citizens  Jind  strangers,  who  are  always  pleased 
and  instructed  by  the  large  collection  of  objects  connected  more  or  less 
intimately  with  the  subjects  of  agriculture  and  general  industry.  The 
botanical  library  is  now  quite  extensive,  embracing  about  six  hundred 
N'olumes  of  standard  works  of  reference,  both  foreign  and  douK^stic, 
and  furnishes  an  excellent  opportunity  for  consultation  by  professois, 
leachors,  and  specialists  in  this  line  of  research. 

One  of  the  greatest  wants  of  agriculture  in  some  parts  of  the  country 
is  the  need  of  suitable  grasses  for  hay  and  pasturage.  Here  is  a  fiehl 
for  practical  and  extended  observation  by  the  botanist,  which,  in  view 
of  its  importance,  would  warrant  the  outlay  of  thousands  of  dollans. 
Much  good  has  been  accomplished  by  the  inquiries  which  have  been 
made  in  this  matter  through  correspondence  and  the  transmission  of 
specimens  to  the  oflSce.  But  much  more  could  be  accomplished  by  field 
observations.  Wide  examination  should  be  had  of  the  range  and  habits 
of  the  native  grasses  of  the  desert  or  arid  regions,  in  order  to  utilize  the 
best  and  most  promising  for  agricultural  purposes.  The  same  observa- 
tion is  needed  a«  to  the  adaptation  of  foreign  grasses  and  forage  plants 
to  the  climate  and  soil  of  this  country,  or  particular  portions  of  it.  The 
information  thus  obtained  should  be  extensively  spread  before  farmers, 
agriculturists,  and  stock-raisers,  and  they  should  be  encouraged  and 
assisted  in  making  experiments  with  suck  new  varieties  as  j^ive  promise 
of  benefit.  In  view  of  the  magnitude  of  the  interests  involved,  it  would 
be  advantageous  and  proper  that  the  botanist  should  investigate  and 
study  this  question  in  the  field  for  several  months  of  the  year. 

There  is  another  consideration  calling  for  field-work;  there  are  cer- 
tain plants,  trees,  &c.,  which  are  rare  and  confined  to  very  restricted 
areas,  sometimes  in  remote  places  out  of  the  range  of  ordinary  botanical 
collectors,  of  which  there  is  no  representation  in  the  herbarium,  and 
to  obtain  specimens  of  which  it  is  almost  indispensable  that  the  botanist 
should  look  for  them  in  the  field.  By  this  means  the  herbarium  will 
sooner  reaeli  its  proper  purpose  of  being  an  exponent  of  all  the  vege- 
table productions  of  the  country,  with  the  characters  and  habits  of  which 
the  Botanical  Division  should  have  the  means  of  an  acquaintance. 

MICROSCOPIC  DIVISION. 

The  work  of  the  Microscopic  Division  for  the  past  yenr  has  consisted 
c^hietly  in  making  investigations  of  parasitic  fungi  which  cause  the 
blight  of  plants,  fruits,  and  cereals.  Owing  to  the,  unusual  character 
of  atmospheric  conditions  throughont  the  United  States  during  the  pa^t 
season,  fruit  trees,  grapevines,  cereals,  and  plants  generally  have  suf- 
fert'fl  soiionsly,  in  some  instances  from  severe  drought,  and  in  other 
casrs  Ucjin  excessive  rains.  In  some  localities  fungoid  diseases  have 
api)eared  where  they  had  not  been  hitherto  observed,  while  in  others 
they  have  materially  increased.    The  Department  is  in  receipt  of  many 
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letters  from  agriculturists,  Iruit-gTowers,  and  otliers  with  regard  to 
plant  diseases  generally  caused  by  cryptogamic  fungi,  directly  or  indi- 
rectly. Several  varieties  of  grai)evines  in  cultivated  orchards  have 
lK*on  injuriously  afl'ec^ted  both  by  drought  and  excessive  rain.  Apple 
and  peach  orchards  have  also  suHered  from  the  same  cause.  The  object 
of  these  microscopical  investigations  is,to  discover  to  what  class  of  per- 
nicious natural  influences,  ]>roduced  under  unfavorable  atmosi>heric con- 
ditions, may  be  attributed  the  destruction  of  crops,  an<l  to  discover  what 
remedies  may  be  ])rofitably  emjiloyed  as  cx)rrectives  in  each  individual 
cnse.  Other  important  investigations  have  been  made  by  the  micros- 
copist  relating  to  the  discovery  of  new  ])arasitic  diseases,  accounts  of 
which  will  be  submitted  in  future  reports. 

CHEMICAL  DIVISION. 

The  princii>al  work  of  this  division  tlie  past  year  luis  been  an  exami- 
nation of  American  cereals,  being  a  continuation  of  work  done  in  pre- 
vious years,  and  an  introduction  to  an  extended  investigation  of  this 
subject  which  it  is  pro]>osed  to  carry  on.  The  results  already  obtained 
have  been  published  in  a  special  report  of  the  Department,  and  are  of 
interest  as  showing  the  eft'ect  of  environment,  and  especially  of  soil  and 
climate,  upon  the  composition  of  the  grain.  A  study  of  the  milling 
products  of  wheat  will  soon  be  in  progi'ess  for  the  purpose  of  comi)aring 
the  value  of  different  wheats  as  flour  producers,  and  determining  the 
relative  effect  of  different  processes  of  milling  upon  the  composition  and 
nutritive  value  of  the  products.  An  examination  of  flours  of  as  differ- 
ent origin  as  i)0S8ible  will  be  made,  with  the  idea  of  showing  where 
the  best  may  be  obtained,  and  how  important  it  is  for  economical  reasons 
that  the  best  should  be  used.  From  the  interest  which  has  alread}^  been 
shown  by  the  farmers  and  millers  of  the  country,  it  is  believed  that  the 
results  will  be  of  great  importance  both  to  them  and  to  the  consumer. 
The  other  work  of  the  division  consisted  of  the  analyses  of  several 
grasses  at  different  stages  of  development  as  a  conclusion  of  work  of  a 
l>revious  year,  the  analyses  of  a  large  number  of  the  fruits  and  vegeta- 
bles of  our  markets,  and  of  several  of  the  commoner  ones  at  intervals  in 
their  growth.  Several  minor  investigations,  of  which  it  is  unnecessary 
to  speak  here,  were  carried  on,  and  a  large  number  of  examinations  and 
analyses  of  waters,  marls,  and  other  substances  of  agricultural  interest 
were  made.  The  results  will  appear  in  the  Annual  Keport  of  the  De- 
partment for  1883. 

INVESTIGATION   OF  SOncilUM. 

The  inve^stigation  of  the  sorghum  plant  during  the  past  year  has  been 
directed  in  the  following  lines: 

1.  The  manufacture  of  sugar  from  the  canes  and  determination  of  the 
yield  per  ton. 

2.  Experiments  in  extracting  the  juice  from  the  canes  by  diflusion. 
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The«e  were  highlj^  8ucces8ful.    The  increased  yield  of  this  method  over 
milling;  has  been  found  to  be  between  25  and  30  per  cent. 

3.  Experiments  in  defecation.  The  mont  important  of  these  has  been 
the  method  (used  in  EuroiM)  for  sugar  beets)  of  treating  the  juice  with 
an  excess  of  lime  and  afterwards  removing  this  excess  by  carbonic  acid. 
The  results,  of  the  experiments  have  been,  in  the  main,  satisfactory. 
Tlie  results  have  been  much  better  with  mill  juice,  than  with  juice  ob- 
tained by  diffusion.  This  process  i>romi8es  to  be  of  so  great  value  to 
the  sugar  interest  that  it  is  highly  important  the  ex])eriments  be  con- 
tinued on  a  larger  scale  next  year. 

4.  Separation  of  sucrose  from  molasses  by  barium,  lime,  and  strontium. 
This  work  has  not  yet  been  done,  but  is  an  essential  part  of  the  plan  of 
the  year's  work.  It  will  be  undertaken  at  once,  when  the  grinding  seii- 
son  of  the  cane  is  over. 

AMElilCAX  DUTTKRS  AXh  THKIR   ADUI.TKRATIONS. 

No  thorough  investigation  of  the  butters  of  the  country  has  ever 
been  made,  and  this  investigation  was  undertaken  by  the  division  in 
order  to  iiid  tlie  dairy  interest  in  establishing  a  standard  of  good  but- 
ter and  to  protect  the  consumers  against  fraud.  About  forty  butters, 
from  diflferents  parts  of  the  country,  have  been  examined  up  to  the 
present  time.  Of  butter  adulterants,  examinations  have  been  made  of 
lard,  tallow,  oleomargarine,  and  cotton-seed  oil.  The  following  are  the 
points  to  which  the  investigation  is  chiefly  directed: 

1.  To  determine  the  average  quantity  of  soluble  fat-acid  (butyric 
acid). 

2.  To  determine  the  average  amount  of  water  and  salt  in  the  butters 
of  commerce. 

3.  To  determine  the  influence  of  the  different  breeds  of  cattle  on  the 
composition  of  the  butter. 

4.  To  determine  the  influence  of  different  kinds  of  food  um]  climatic 
(!;onditions  on  the  quality  of  the  butter. 

5.  To  detennine  the  extent  and  kind  of  adulteration  and  the  best 
method  of  detecting  it. 

ENTOMOLOGICAL  DIVISION. 

The  Entomologist  has  been  active  in  improving  the  efficiency  of  this 
division  and  in  carrying  on  important  Held  investigations  and  experi- 
ments. The  outside  or  field  work  has  included,  among  other  things, 
ox>ntinued  study  of  the  insects  affecting  the  orange  tree  in  Florida,  and 
the  remedies  discovered  and  recommended  are  being  very  generally  nsed 
and  appreciated.  Observations  on  the  cotton-worm  have  been  con- 
tinued in  Alabama  and  Texas,  and  further  experiments  with  machinery' 
devised  for  its  destruction  have  been  made.  Exploration  of  the  breed- 
ing grounds  of  the  liocky  Mountain  locust,  or  destructive  grasshopper 
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of  tlic  West,  have  wjnnmtod  Professor  Kiley  in  e^iicladiiig  that  the 
prospect  of  iniiiiuiiity  Iroin  its  lavsiges  in  J 884  is  as  bright  as  it  has  been 
at  any  time  since  1878.  As  the  southern  and  western  jyortions  of  the 
country  have  claimed  most  of  the  attention  of  tlie  division  for  some 
years  past,  it  lias  lately  given  more  attention  to  those  insects  which 
injuriously  affect  northern  crops. 

The  serious  ravages  of  grasshoppers  in  the  Merrimac  Valley,  IN^ew 
nam]>shire,  have  received  careful  attention  and  with  the  most  satisfac- 
tory results,  as  shown  by  the  correspondence  of  the  Department.  The 
death  of  spruce  and  larch  forests  in  New  England  has  also  been  in- 
vestigated, and  the  causes  satisfactorily  ascertained.  A  final  solution 
of  the  problem  was  A'ery  desirable,  as  many  conflicting  views  were  held. 
The  insects  injurious  to  the  hop-vine  and  to  the  cranberry  have  also 
been  specially  studied,  while  a  series  of  experiments  made  with  a  view 
of  protecting  fruit  and  shade  trees  from  leaf-feeding  spe<'Jes  have  been 
fruitful  of  useful  results.  In  the  investigations  tliat  are  being  made  of 
those  insects  which  injure  the  cotton  plant,  the  orange  and  the  sugar- 
cane, the  Entomologist  has  felt  the  need  of  more  accurate  information 
than  was  on  record  of  such  as  affect  those  crops  in  Brazil,  and  which  are 
common  to  that  countiy  and  the  United  States.  Mr.  John  C.  Brauner  and 
Mr.  Albert  Koebele  were,  therefore,  commissioned  to  proceed  to  Brazil 
with  instructions  to. study  these  various  subjects.  Their  studies  have 
resulted  in  much  important  information.  Though  the  i>hyloxera  is  less  in- 
jurious to  our  American  vines  than  to  those  of  Europe,  yet  everything  per- 
taining to  it  has  an  especial  interest.  It  gives  me  pleasure  to  state  that 
the  Entomologist  has  during  the  year  made  some  interesting  discoveries 
in  its  life  habits,  and  that  experiments  with  petroleum  emulsions,  which 
have  not  hitherto  been  used  against  it,  indicate  that  such  emulsions  afford 
one  of  the  cheapest  and  most  effective  remedies  yet  discovered.  A  large 
number  of  silk- worm  eggs  have  been  distributed,  and  liberal  quantities 
of  pyrethrum  seed  have  been  supplied  to  coiTesi>ondents.  llei)orts  show 
encouraging  results  from  tbe  efforts  of  the  Department  to  introduce 
and  establish  the  cultivation  of  this  valuable  plant.  The  report  of  the 
Entomologist  treats  of  these  and  other  subjects,  and  also  contains  the 
result*  of  late  work  on  the  worms  that  so  seriously  affect  the  cabbage 
crop.  The  office  work  and  the  correspondence  of  the  division  incre4ise 
with  the  growing  interest  whicl\  our  farmers  manifest  in  the  snbjt^ct  of 
economic  entomology. 

DIVISION  OF  STATISTICS. 

This  division  has  never  done  better  work  than  in  the  past  year.  It 
has  advanced  its  standing  for  accuracy  and  breadth,  in  this  and  in  for- 
eign countries.  Its  aim  is  in  direct  contrast  with  the  prevalent  haste 
and  superficiality  of  the  day,  towards  completeness  and  fullness  of 
statement,  a  true  parallelism  in  comparison,  and  legitimacy  in  deduc- 
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tion.  In  agricultural  statistics  the  eflfort  has  been  unremitted  to  obtain 
the  best  results,  by  methods  new  and  old,  not  only  in  crop  production, 
its  changing  areas  and  fluctuating  yields,  but  in  the  progress  of  en- 
lightened agriculture,  in  science  applied  to  rural  art«,  in  the  distribution 
of  the  products  of  the  earth,  the  cost  of  their  transportation,  the  com- 
mercial aspect-sof  such  distribution,  and  the  resulting  interdependence 
and  coneliition  of  all  industries.  The  division  has  had  the  co-operation 
(»f  State  oHicials  and  State  boards  of  agriculture,  by  which  unity  of  re- 
sults between  the  various  oflftcial  systems  of  crop  statistics  has  been 
pmctically  attained,  to  the  advantage  of  all,  and  the  pix)motion  of  pub- 
lic confidence  in  the  substantial  verity  of  reported  results.  Wliere  no 
official  State  organization  has  been  in  existence,  the  statistical  agent 
of  the  Department  has  organized  a  system  of  correspondence,  to  cor- 
roborate and  supplement  the  work  of  the  regular  Department  corps  of 
county  correspondents.  The  voluntary  work  of  all  these  local  assist- 
ants is  thankfully  acknowledged. 

During  the  past  year  the  division  has  extended  its  work  to  Europe, 
with  an  office  in  London,  its  agent  being  also  deputy  consul-genei*al  at 
that  point,  with  good  results  as  a  beginning  of  a  difficult  work  and 
high  promise  of  ftiture  improvement.  In  wheat,  corn,  cotton,  wines, 
oils,  beef  and  pork  products,  the  interests  of  the  country  are  now  so 
large  and  so  aft'ected  by  competing  production  of  foreign  nations,  that 
this  enlargement  has  been  found  absolutely  necessary.  In  accordance 
with  the  requirement  of  Congress,  there  has  also  been  added  to  this 
division  a  section  of  railroad  statistics,  charged  especially  with  the 
duty  of  noting  and  co-ordinating  the  rates  of  transportation  by  land 
and  water,  with  their  changes  and  fluctuations.  This  work  has  been  suc- 
cessfully initiated,  and  the  railroads  have  generally  furnished  promptly 
the  data  required.  Special  investigation  has  been  made  during  the 
year  of  the  influence  of  American  competition  upon  European  agri- 
culture. The  statistics  of  the  dairy  have  also  demanded  attention  ;  the 
history  of  the  progress  of  sorghum  growing ;  the  advance  in  econom- 
ical meat  production  and  early  maturity  of  beeves;  withinv^estigations 
in  various  directions,  for  the  use  of  the  Department,  for  legislators, 
commercial  organizations,  and  publicists. 

The  crops  of  the  year  1883,  as  indicated  by  the  returns  of  the  Division 
of  Statistics,  will  be  sufficient  for  the  wants  of  the  country,  and  for  an 
average  measure  of  supply  of  deficient  production  of  European  cotiur 
tries.  There  was  a  large  increase  in  the  breadth  of  corn,  due  to  the 
high  prices  of  the  last  year.  It  encountered  a  period  of  excessivjB  moist- 
ure and  low  temperature,  followed  by  a  summer  of  deficient  rain-fall, 
resulting  in  a  crop  averaging  scarcely  more  than  23  bushels  i)er  acre. 
As  this  is  the  third  successive  crop  below  the  average  yield  of  20  bush- 
els, the  price  continues  high,  and  seems  almost  extreme,  after  a  remark- 
able period  of  six  successive  years  of  yield  above  26  bushels,  in  which 
the  average  price  declined  from  G4.7  to  31.8  cents  per  bushel.    The  No- 
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vember  estimate  was  1,577,000,000  bushels.  The  winter- wheat  crop  was 
still  more  unfortunate,  suffering  severely  by  the  alternations  of  fix)8t 
and  thaw  in  early  spring.  The  spring  wheat  crop  was  good,  yet  the 
average  yield  of  spring  and  winter  wheat  was  but  11  bushels  per  acre, 
a  reduction  of  nearly  a  hundred  million  bushels  from  the  large  product 
of  1882.  The  crop  of  oats  was  unusually  large,  barley  modium,  rye 
below  average,  and  buckwheat  seriously  injured  by  the  frost.  Cotton 
is  not  yet  fully  harvested,  but  it  is  certain  that  the  crop  will  be  short, 
probably  a  million  bales  less  than  that  of  1882,  which  was  nearly  seven 
million  bales,  as  indicated  in  the  report  of  last  October,  and  verified  by 
the  cotton  movement.  Yet  the  present  crop  has  only  been  exceeded 
twice  in  the  history  of  cotton-growing,  namely,  in  1880  and  1882.  The 
[>otato  crop  will  be  the  largest  since  1875,  yielding  not  less  than  one  hun- 
dretf  and  ninety-five  million  bushels,  of  high  quality,  with  little  loss  from 
rot.  The  results  of  the  season's  production  may,  on  the  whole,  be  con- 
sidered successful  and  encouraging. 

VETERINARY  DIVISION. 

The  material  portions  of  the  report  of  the  Veterinarian  of  the  Depart- 
ment, and  the  results  of  the  experiments  and  investigations  of  those 
employed  under  his  direction,  will  be  found  in  this  volume.  The  report 
in  its  entirety,  containing  the  results  of  the  experiments  of  all  those  en- 
gaged in  the  investigation  of  contagious  diseases  of  domestic  animals, 
together  with  mnch  valuable  information  voluntarily  contributed  by 
those  interested  in  such  matters,  has  been  published  by  the  Department 
in  a  separate  volume  containing  over  two  hundred  and  seventy  pages. 

I  have  established  near  this  city  an  experiment  station  for  the  investi- 
gation of  contagious  diseases  of  domestic  animals.  I).  E.  Salmon,  D. 
V.  M.,  who  has  been  in  the  employ  of  the  Depai-tinent  lor  a  number  of 
years,  has  been  placed  in  charge  of  this  station.  One  of  the  most  im- 
l>ortant  objects  of  this  investigation  is  to  test  the  practicability  of  a 
system  of  vaccination  as  a  preventive  for  some  of  our  most  wide-spread 
and  destructive  diseases.  The  virus  of  swine  jdague  has  been  succeas- 
fnlly  cultivated  and  attenuated,  but  it  will  recpiire  further  investigation 
to  determine  its  protective  inlluence,  and  the  danger,  if  any,  attending 
its  use.  Very  limited  outbreaks  of  disease,  supposed  to  be  contagious 
[ileuro-pneumouia,  have  been  reported  from  Connecticut,  Pennsylvania, 
and  Maryland,  each  of  which  has  been  investigated  by  the  Veterinarian, 
and  will  be  fully  described  in  his  next  report.  While  l\5xas  or  southern 
fever  of  cattle  has  not  been  so  destructive  in  Virginia  as  last  year,  it 
has  proveil  very  disastrous  in  many  other  localities.  During  the  year 
outbreaks  of  this  disease  were  reported  as  prevailing  in  I'ennsylvania, 
in  Marjiand,  at  Charlottesville  and  Norfolk,  Va.;  in  Pawnee,  Harper, 
and  Barbour  Counties,  Kansas;  in  many  places  in  northern  Georgia 
and  southern  Tennessee,  and  at  Fort  Davis,  Texas. 
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DEPARTMENTAL  REPORTS. 

The  ti8UHl  uuiiilH3r  of  ^K),000  yopics  of  my  Auuaal  K4?i>ort  for  the 
years  1881-'82  were  ordered  printed  by  re^^olutiou  of  Congress.  Since 
that  work  went  to  press  the  following  additional  sx)ecial  and  miscella- 
neons  reports  have  been  printed  by  the  Department : 

Na  copies 
printed. 

No,  5IS.  Re|K>i*t  ujK)u  the  product  and  price  of  principal  crops  of  IdS2 ;  also, 
freight  rates  of  transportation  companies,  including  changes  of 
the  winter  tariff.    December,  1882,  77  pp.,  octavo 11,500 

No.  54.  Sorghum  sugar  industry.  Address  of  the  Hon.  Greorge  B.  Loring 
l)efore  the  Mississippi  Valley  Cane-Growers*  Association,  Saint 
Louis,  Mo.,  December  14,  1882.     19  pp.,  octavo 11,000 

No.  55.  llie  Grange :  Its  origin,  jirogress,  and  educational  purposes,  by  Hon. 

D.  Wyatt  Aiken,  of  South  Carolina^     18  pp.,  octavo 11, 000 

No.  QCk  Report  upon  numliers  and  values  of  farm  animals,  of  pcoduct  and    f 
quality  of  cotton,  and  comparative  values  of  American  and  Knro- 
]>ean  farm  implements.     Also,  rates  of  transportation  in  £urop4i 
and  America.    February,  1^83,  74  pp. ,  octavo 11, 000 

No.  57.  Report  on  the  distribution  and  consumption  of  corn  and  wheat,  and 
the  rates  of  transportation  of  farm  products.  Marcb,  1883, 39  pp., 
octavo 11,000 

No.  58.  Report  on  the  area  and  condition  of  winter  wheat,  and  the  condition 
of  farm  animals ;  also  spring  rates  of  transportation  of  farm 
products.     April,  1883,  46  pp.,  octavo 11,000 

No.  59.  Report  of  the  condition  of  winter  grain,  the  progress  of  cotton-plant- 
ing, and  estimates  of  cereals  of  1882,  with  freight  rates  of  trans- 
portation compan ics.    May,  1883,  (55  pp. ,  octavo 10, 000 

No.  60.  Report  of  average  of  spring  grain  and  cotton,  th«  condition  of  winter 
wheat,  and  European  grain  prospects,  with  fi*cight  rates  of  trans- 
portation companies.    June,  1883,  oi\  pp.,  octavo 11,000 

No.  61.  Report  on  the  area  of  com,  potatoes,  and  tobacco,  and  the  condition 
of  growing  crops  in  the  United  States  and  Europe,  with  a  report, 
on  rates  of  transportation.    July,  188:3,  44  pp.,  octavo ll,00<) 

No.  62.  Observations  on  the  soils  and  products  of  Florida.  By  William  Saun- 
ders, Superintendent  of  Gardens  and  Grounds.    30  pp.,  octavo..     12, 000 

No.  63.  The  grasses  of  the  United  States:  being  a  synopsis  of  the  tribes  and 
genera,  with  discriptions  of  tbe  genera,  and  a  list  of  the  species. 
By  Dr.  George  Vascy.    47  pp.,  octavo 12, 000 

No.  64.  Report  of  the  condition  of  crops,  '^American  competition,"  and  freight 

rates  of  transportation  companies.    August,  1883,  80  pp.,  octavo.     11 ,  000 

No.  65.  Report  of  the  condition  of  crops,  and  on  freight  rates  of  transporta- 
tion companies.    September,  1883,  55  pp.,  octavo 11, 000 

No,  1.  New  Series  Statistical  Division.  Report  on  condition  of  crops,  yield 
of  grain  per  acre,  and  on  freight  rates  of  ti-ansportation  com- 
panies.   October,  1883,  28  pp.,  octavo 11,000 

Area  and  product  of  cereals  grown  in  1879,  as  returned  by  the  Census 

of  1880.97  pp.,  octavo 10,000 

Report  on  jute  culture,  and  the  importance  of  the   industry.     By 

Prof.  S.  Watterhouse.    21  pp.,  octavo 5,000 

Report  on  forestry.    Vol.  3,  318  pp.,  octavo 1,000 

Encouragement  to  the  sorghum  and  beet-sugar  industrj':  A  record 
of  ]»vactiral  experiments  conducted  under  the  direction  of  tbe 
(;ounuiH?*ioner  of  Agriculture.     \>«),  i\4  ]»p.,  octavo 5,000 
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No.  copien 
priuted. 

IJulledfi  No.  1.  Chemical  Division.    An  investigation  of  the  com- 

]H)sition  of  American  wheat  and  com.     1883,  69  pp.,  octavo 5,000 

Preliminary  report  on  the  forestry  of  the  Mississippi  Valley,  ancf 

tree-planting  on  the  plains.     1883,  45  pp.,  octavo 5,  OiJO 

Results  of  field  experiments  with  various  fertilizers.    By  Prof.  W.  O. 

Atwater,  Ph.D.     1883,  183  pp.,  octavo 2.(K)U 

Dnlletin  No.  1,  second  edition.  Division  of  Entomology.  Reports 
of  experiments,  chiefly  with  kerosene,  n]>on  the  insects  iujuri- 
onsly  affecting  the  orange  tree  and  the  cotton-plant,  made  under 

the  direction  of  the  Entomologist.    1883,  62  pp. ,  octavo 1, 000 

Contagious  diseases  of  domesticated  animals.     1883,  271  pp.,  octavo.      5,000 
Investigation  of  sorghum  as  a  sngar-producing  plant,  season  of  1882. 

Peter  Collier,  chemist.     1883,  68  pp.,  octavo 2,500 

Culture  of  the  Date.    By  W.  O.  Klee,  of  California.    1883,  25  pp., 

octavo 2,50() 

Special  Report  No.  1,  Miscellaneous.  Address  of  Hon.  George  B.  Loring  be- 
fore the  American  Forestry  Congress,  Saint  Paul,  Minn.,  August  8,  1883, 

41  pp.,  octavo 12,0(K) 

Bulletin  No.  2,  second  edition,  Division  of  Entomology.  Reports  of  observa- 
tions on  the  Rocky  Mountain  locust  and  the  chinch  bug,  together  with 
extracts  from  the  correspondence  of  the  division  on  miscellaneous  in- 
sects..  1883.    36  pp.,  octavo 1,000 

Bulletin  No.  3,  Division  of  Entomology.  Reports  of  observations  and  experi- 
ments in  the  practical  work  of  the  division,  made  under  the  direction  of 

the  Entomologist.    1883.    — pp., octavo 1,200 

Third  report  of  the  United  States  Entomological  Commission,  relating  to  the 
Rocky  Mountain  locust,  the  western  cricket,  the  army  worm,  canker 
worm,  and  the  Hessian  fly,  together  with  the  descriptions  of  larva)  of  in- 
jurious forest  insects,  studies  on  the  entomological  development  of  the 
locust  and  other  insects,  and  on  the  systematic  position  of  the  orthopt«ra 
in  relation  to  other  orders  of  insects.  With  maps  and  illustrations.  1883. 
451  pp.,  octavo 30,(K)f) 


/ 


FORESTRY  DIVISION. 

Since  the  last  report  from  this  division  was  made,  the  work  of  ascer- 
taining  the  facts  relative  to  forestry  in  our  country  has  been  prose- 
cuted as  the  means  at  the  disposal  of  the  Department  would  permit. 
The  subject  has  so  lately  come  up  for  distinct  consideration  among  us, 
and  the  facts  are  numerous  and  to  be  gathered  from  so  many  sources 
and  throughout  so  wide  a  territory,  that  for  a  long  time  to  come  tlio 
principal  work  of  the  division  will  be  the  collection  of  information  upon 
which  legislative  action  and  commercial  economy  can  be  based.  In  the 
month  of  May  last,  three  special  agents  were  commissioned  by  the  De- 
partment for  the  purpose  of  making  personal  examination  of  the  country 
in  respect  to  its  forest  condition,  and  to  obtain  facts  relating  to  the 
subject.  Reports  from  some  of  these  have  been  received.  Their  repoii; 
is  very  encouraging  in  regard  to  the  practicability  of  successful  tree- 
planting  upon  the  dry  and  treeless  plains  of  the  Northwest.  In  the  pros- 
ecution of  our  inquiries  on  the  subject  of  forestry,  this  division  is  also 
discovering  in  other  countries  trees  specially  adapted  to  growth  in  arid 
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regions  similar  to  our  own,  and  methods  of  culture  which  can  be  adopted 
by  us  with  promise  of  sn(;(;e**s.  The  expectation  seems  warranted,  there- 
fore, tlint  there  is  no  part  of  the  country  where,  with  proper  care,  such 
jij»:ro\Ntli  <»f  trees  may  liot  be  secured  as  is  desirable  for  the  general 
welfare  and  lor  tlie  eomiort  of  the  individual  settler. 

The  importance  of  the  work  intrusted  to  the  Forestry  Division  may 
be  underrated  through  a  failure  to  recognize  the  extent  and  value  of 
forest  products  and  their  close  connection  with  many  of  our  most 
important  industries.  It  has  been  estimated  that  two-thirds  of  the  im- 
ports of  Great  Britain  are  of  vegetable  character,  and  one-third  of 
forest  products  proper,  amounting  in  value  annually  to  £100,000,000. 
The  total  value  of  forest  products  for  the  (census  year  is  estimated  at 
$700,000,000.  It  is  only  by  comparison  with  the  value  of  other  known 
products  that  one  can  get  the  meaning  of  these  figures.  The  largest 
single  luoduct  of  the  country,  as  given  in  the  Census  Ecport,  is  that  of 
Indian  corn,  valued  at  $079,714,490,  though  this  is  admitted  to  be  an 
overestimate. 

Other  products  are  given,  as  follows  : 

Wheat $474,291,850 

Hay 371,811,084 

Cotton 280,266,242 

Rye 18,564,560 

Oats 150,243,565 

Barley 30,090,742 

Buckwheat 8,682,488 

Potatoes 81,062,214 

Tobacco 36,414,615 

Gold 33,;^9,663 

Silver 41,110,957 

Coal  (bituminous) 52,427,8^8 

Coal  (anthracite) 42,110,957 

Iron  ore 20,470,756 

Copper  ore 8,886,295 

Lead  and  zinc 4,182,685 

Other  minerals  and  irregular  coal  products 12, 399, 964 

Total  product  of  precious  and  other  minerals 218,385,452 

It  will  be  seen  on  looking  at  these  figures  that  the  products  of  our 
forests  exceed  in  value  that  of  our  crops  of  hay,  rye,  oats,  barley, 
buckwheat,  potatoes,  and  tobacco  taken  together.  They  amount  to  ten 
times  the  value  of  the  gold  and  silver,  of  which  we  make  so  much  account, 
and  is  more  than  three  times  the  value  of  the  precious  minerals,  and 
the  coal  and  other  minerals  combined. 

ARTESIAN  WELLS. 

The  agent  having  in  charge  the  locating  and  sinking  of  artesian  wells 
reports,  under  date  of  October  28,  that  well  No.  1,  locat<3d  112  miles 
easterly  from  Denver  upon  Government  land,  on  the  Burlington  and 
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Missouri  Eailroad,  in  Colorado,  having  been  bored  to  a  depth  of  1,260 
feet,  and  meeting  with  difficulties  impracticable,  if  not  impossible,  to 
overcome,  the  work  on  it  was  finally  abandoned,  and  a  contract  was  then 
made  with  Wellington  Smith,  esq.,  an  exiierienced  well-driller,  of  Brad- 
ford, Pa.,  to  bore  a  well  near  the  station  of  Cheyenne  Wells,  Colo.,  on 
the  Kansas  Pacific  Eailroad,  to  the  depth  of  2,000  feet,  if  necessary,  for 
the  sum  of  $10,000.  Work  on  this  well  was  begun  about  the  middle  of 
June,  1883,  and  has  been  prosecuted  with  diligence  till  the  present  time- 
It  is  now  down  to  a  depth  of  700  feet,  and  considering  the  difficulties 
encountai'ed  and  overcome  the  work  is  favorably  progressing,  and  it 
may  reasonably  be  expected  that  the  well  will  souu  be  successfully 
completecl. 

SEED  DIVISION. 

In  the  purchase  of  seed  for  distribution  I  have  been  careful  to  buy 
none  but  the  best  and  of  such  varieties  as  would  be  of  value  to  the  sec- 
tion of  country  in  which  distributed.  All  the  seed  purchased  has  been 
carefully  tested  before  being  sent  out. 

Tubulated  tttaiement  ahomng  the  quantity  and  iiiid  of  seeds  issued  from  the  Seed  Divisioiij 
Department  of  Agi^ulture,  under  the  general  appropriation  act  of  Congress j  from  July 
Ij  ISSd,  to  June  30,  1883,  inclusive. 


Description  of  seeds. 


Vegetables 
Flowers  — 

Herbs 

Tobacco.... 
Tree 


Sooflower .... 
Opiam  poppy 
Pyrethmm ... 
Grapevine... 
Strawberry... 
Field  seecls... 

Wheat 

Oats 


Com 

ISarlcy 

Buckwheat 

Potatoes 

Eye 

Sor^nm 

Tnmip 

Sugar  beet 

Mangel  wurzel 

Grass 

Clover  

Cow-pea 

Artic-hoke 

MiUet 

Rice 

Textile 

t'ottou 

Hemp 

nasc 

Jate 

Ramie 


Senators 

and 

Members  of 

Congress. 


137 

HI 

21 

8 

;{ 

1 
1 
2 


Packages. 

1, 597, 691 

143,553 


71,890 
1G3 


21,253 
20,  6o3 


7 
.'! 
3 
1 
1 
1 
1 
1 
11 
9 


5 
<j 
1 
1 
1 
1 


50,780 

1,994 

11, 130 

5 

408 

1,  303 


1,689 
86,148 


Statistical 

corre- 
spondents. 


Miscel- 
laneous ap- 
plicants. 


Packages. 

137. 751 

40.  960 

72 

291 

454 

52 


96 


16.464 

4,315 

200 


160 
135 


771 


2,712 
149 


l.'i9 


43 

2.'i 

1,  022 

108 

;{s 

M 

4S 
26 


Packages. 

149, 072 

48, 927 

331 

4,051 

2,  277 

738 

13 

210 


3.065 
.5,335 
1,500 


911 
261 

57 
2,112 


Grand  total. 


Packages. 

1, 884, 514 

233,440 

403 

76,232 

2,894 

790 

13 

306 

21, 253 

20,653 


312 

79 

2,212 

.'566 
30 

.>14 
66 

158 


76,309 

11,614 

12,830 

5 

1,479 

1,699 

57 

4,572 

86,148 

355 

10-t 

.5, 946 

623 

68 

608 

273 

184 


Grand  total 


;> 
2 
1 
1 
1 


21,255 


175 

:;8 

4 
22 


2,  038,  935 


203,  3J4 


1,331 
46 

43 
812 
102 


22,761 

8-t 

47 

811 

102 


221,961         2,467,23 
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DISBURSEMENTS. 


The  following  table  exhibits  in  a  condensed  form  the  »p]>ropriation8 
made  by  Con;n*688  for  this  Department^  the  disbiUHemeuts  and  unex- 
l>ended  balance  for  the  lineal  year  ending  Jane  30, 1883. 


Object  of  appropriafioD. 


AjDOont 
^pro^idjitad. 


Amount 
disbursed. 


8ttUrie« 

liAbontorj 

CollecUnj;  staUsties 

PoxcluMe  and  di«trf  batioo  of  Talttable  seeds 

Experiments  in  the  culture  of  tes 

Experiments  in  the  nisaafactore  of  sugar. . 

ExperimeDtal  garden 

Museum 

Fufnitore,  cases,  and  repairs 

librmrr 

laTestigatisK  the  hiatorj,  icjc.,  of  insects 

Examination  of  wof>ls  and  animal  fii>erM.... 

InrestigatiBg  the  dlst^iies  of  a  wine,  &c 

Beclamationofaridaad  waste  buids 

Beport  on  forestrj 

Postage 

Contingent  expenses .'. 

Improrement  of  grounds 

Transporting  and  care  of  Atlanta  exhibit . . 

Erecting  buildinff  for  soed  division 

Printing  and  binding 


$10S. 
«. 

80. 
W, 

*2«, 
7. 

20. 

10. 

25. 
*20. 

10. 
4. 

15, 
«, 
5. 

25, 

15. 


580  00 
090  00 
000  (W 
000  00 
000  00 
854  00 
500  00 
000  00 
700  00 
500  00 
000  00 
COO  00 
000  00 
085  28 
000  00 
000  00 
000  00 
000  00 
000  00 
000  00 
000  00 


$102, 

«. 

77. 
M», 

0, 
2R. 

7. 

1, 

6. 

1. 
20. 

7. 
20. 
12, 

8. 

3, 
14. 

7, 

4, 
25, 
15, 


OIK)  00 
A'2A  SO 
OCO  00 
905  06 
IfJO  12 
500  00 
000  00 
700  00 
476  82 
003  00 
9t:2 
441 
429  13 
3H1  19 
977  49 
865  13 
941  02 
937  41 
000  00 
000  00 


Amount 
unexpended. 


$4  51 

"i'iis'ao 
i.wM'si 

174  48 


94 
63 


23  18 


2,037  06 

4,558  37 

7.656  13 

1.638  81 

22  51 

134  87 

56  -JH 

62  59 


*  Including  onexpended  balance  of  appropriation  for  1882. 

There  are  a  number  of  bills  to  be  paid  from  the  above  balance8 

which  have  not  yet  been  presented  for  settlement. 

Very  respectfully, 

GEO.  B.  LOEING, 

Commissioner  of  Agriculture^ 


REPORT  OF  THE  VETERINARIAN. 


Sib  :  I  have  the  honor  to  sabmit  the  following  reports  embracing  the 
more  important  investigations  of  the  Veterinary  Division  of  Uie  Depart- 
ment of  Agricaltnre  during  the  past  year.  ;• 

Much  time  has  been  devoted  to  a  study  of  the  geographical  distribu- 
tion, the  nature  and  rate  of  progress  of  the  disease  known  as  the  Texas, 
Spanish,  or  Southern  fever  of  cattle.  These  inquiries  have  led  to  the 
conclusion  that  the  losses  from  this  disease  along  the  boundary  line  of 
the  permanently  infected  district  are  heavier  than  has  heretofore  been 
su6X>ected :  that  the  infection  is  capable  of  withstanding  a  degree  of  cold 
that  has  always  been  believed  to  be  fatal  to  it ;  that  there  has  been 
for  many  years  a  steady  advanfce  of  the  infected  district  towards  the 
l^orth,  and  that  the  present  line  of  infection  is  many  miles  beyond 
where  it  was  supposed  to  be  before  these  investigations  were  made. 

It  has  long  been  known  that  cattle  taken  from  any  of  the  Northern 
States  to  some  parts  of  the  Southern  States  contract  a  disease  which 
is  very  fatal  to  all  but  young  animals,  and  it  has  generally  been  sup- 
posed that  this  was  due  to  the  increasm  temperature  to  which  these  im- 
ported cattle  were  necessarily  subjected.  It  is  now  plain,  however, 
that  the  disease  contracted  under  these  circumstances  is  precisely  the 
same  as  that  which  is  carried  to  the  North  by  the  apparently  healthy 
cattle  from  Southern  pastures;  and  that  the  region  from  which  cattle 
are  dangerous  when  carried  to  the  North,  corresponds  exactly  to  that 
which  is  dangerous  to  cattle  carried  to  the  South. 

The  investigation  of  the  nature  of  the  contagion  in  this  affection  has 
proved,  as  was  foreseen*  a  most  difficult  undertaking.    A  beginning  ^ 
has  been  made,  however,  which  it  is  believed  can  be  followed  success-  ^ 
fully,  though  it  will  require  much  time  and  careful  confirmation  of  re- 
suits  before  we  can  venture  to  reach  positive  conclusions. 

The  investigations  of  fowl  cholera  have  been  continued  with  a  view 
of  perfecting  a  system  of  inoculation  or  vaccination  that  might  be  used 
by  all  poultry  raisers  in  rendering  their  fowls  insusceptible  to  this  fatal 
disease.  The  results  of  this  line  of  research  have  been  extremely  impor- 
tant, and  give  promise  of  applicability  to  several  other  contagious  aifec- 
tions  of  animals. 

The  report  of  Dr.  Detmers  on  the  diseases  of  sheep  in  Texas  will  be 
found  very  valuable,  and  it  is  hoped  that  it  will  enable  the  flockmasters 
of  the  Southwest  to  greatly  reduce  the  present  loss  from  preventable 
diseases. 

Since  these  reports  were  written  the  Veterinary  Division  has  been  re- 
organized and  an  experiment  station  established,  with  your  approval, 
near  tiie  city  of  Washington.  Seven  acres  of  land  have  been  secured, 
upon  which  is  a  good  brick  house  now  occupied  by  my  assistant.  Dr. 
liose.  There  are  also  three  good  stables  capable  of  accommodating  about 
sixteen  head  of  cattle,  four  pig-pens  10  feet  square,  and  a  fowl  house 
30  feet  by  15  feet.  The  fowl  house,  pig-pens,  and  one  of  the  stables 
have  just  been  built  for  the  accommodation  of  experimental  animals. 
2  a  17 
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We  have  already  institated  experiments  with  swine  plague^  fowl  chol- 
era^ and  the  disease  from  which  cattle  have  been  suffering  in  this 
vicinity,  and  which  has  been  supposed  to  be  contagions  pleuro-pneu- 
monia.  Investigations  with  Texas  or  southern  fever  will  also  be  com- 
menced within  a  short  time. 

The  establishment  of  an  experiment  station  for  the  scientific  investi- 
gation of  the  communicable  diseases  of  animals,  diseases  which  are 
certainly  to  a  large  extent  preventable,  is  unquestionably  an  important 
step  in  advance,  and  one  that  cannot  mil  to  be  productive  of  immense 
benefit  to  the  live-stock  interests  of  the  country.  Nearly  all  of  the  im- 
portant civilized  nations  of  the  world  have  either  provided  for  this  class 
of  investigations  or  are  preparing  to  do  so,  9nd  it  is  fitting  that  a  country 
with  such  an  enormotis  capital  invested  in  animals  and  with  such  heavy 
losses  from  this  class  of  diseases,  should  do  as  much  in  this  direction  as 
the  most  progressive  nation  in  any  part  of  the  world. 

Our  laboratory  is  bein^  fitted  up  to  make  researches  of  as  high  a  class 
as  are  made  in  any  other  part  of  the  world,  and  it  is  believed  that  when 
the  work  is  once  fairly  underway,  it  will  compare  favorably  with  what 
is  being  done  elsewhere.  The  field  is  still  almost  a  new  one,  but  there 
is  no  other  department  of  scientific  research  which  promises  to  accom- 

{>lish  more  for  mankind  than  this.  From  the  agricultural  stand-point 
t  is,  of  course,  the  millions  of  dollars'  worth  of  animals  that  are  now 
swept  away  by  communicable  diseases  that  are  to  be  saved ;  but  it 
seems  to  me  that  we  may  be  permitted  to  look  even  beyond  this  and  to 
hope  that  a  thorough  investigation  of  the  diseases  of  animals  will  do 
much  towards  preventing  the  loss  of  millions  of  human  lives  now  vic- 
tims to  the  same  class  of  maladies.  Nothing  is  more  certain  than  that 
the  contagious  fevers  of  men  and  animals  are  due  to  causes  of  a  closely 
related  nature,  and  that  any  discoveries  which  are  successfld  in  pre- 
venting such  diseases  in  animals  will  have  a  most  important  influenoe 
in  saving  human  life.  In  the  nature  of  the  case  the  contagion  of  ani- 
mals must  be  investigated  before  those  of  people  can  be  successfully 
attacked,  and,  consequently,  the  wisdom  of  placing  these  investigations 
upon  a  scientific  basis  is  apparent  from  whatever  stand-point  it  is  con- 
sidered. 
Respectfully  submitted. 

D.  B.  SALMON, 

Veterinarian. 
Hon.  George  B.  Lorino, 

Covimissioner  of  Agriculture. 


INVESTIGATION    OP   TEXAS  CATTLE  FEVER  AND   FOWL 

CnOLERA. 

Report  of  D.  E.  Salmon,  D.  V.  M. 

Hon.  Geo.  B.  LoRma, 

Commissioner  of  Agriculture: 

Sir:  I  have  the  honor  to  submit  a  n^port  of  the  investigations,  made 
by  me  during  the  past  year,  in  roganl  to  tlio  nature  of  the  contagious 
and  intbetious  diseases  of  animals,  and  the  remedies  which  are  appli- 
cable to  them.  These  investigations  liave  been  contiued  to  the  two  dis- 
eases known  as  Texas  or  Southern  Cattle  Fever,  and  Fowl  Cholera; 
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and  they  have  been  pressed  forward  as  rapidly  as  possible,  considering 
the  ditheult  nature  of  the  subject  and  the  many  obstacles  which  have 
been  encountered.  In  the  following  pages  I  have  endeavored  to  so 
arrange  the  information  obtained,  and  the  accounts  of  the  investigations^ 
as  to  give  a  connected  view  of  each  part  of  the  subject,  and  to  bring  out 
the  bearing  of  the  facts  both  upon  these  particular  diseases  and  upon 
the  general  subject  of  contagion. 

texjls  oattle  feyeb. 

The  investigations  of  this  disease  have  been  carried  on  from  two  dif- 
ferent  stand-points :  First,  to  learn  the  present  outlines  of  the  perma- 
nently infected  district,  the  rate  at  which  this  district  is  enlarging  itself^ 
and  tlie  amount  of  losses  which  annually  occur  along  the  slowly  advanc- 
ing line ;  secondly,  to  learn  the  nature  of  the  disease,  the  character  of 
its  contagion,  the  manner  in  which  this  is  distributed,  preserved,  and 
taken  into  the  system,  and,  finally,  the  means  by  which  it  can  be  suc- 
cessfully combated.  The  facts  bearing  upon  the  first  part  of  this  inquiry 
were  mostly  collected  by  Maj.  li.  C.  Saunders,  of  Evington,  Va.,  who, 
as  well  as  his  assistants,  Messrs.  Benjamin  Hubbard,  K.  C  Saunders,  jr., 
and  W.  B.  Shaw,  has  worked  most  intelligently  and  perseveringly  in 
tracing  out  the  many  isolated  cases  and  details  which  were  necessary 
to  establish  the  line  of  the  infected  district  with  any  degree  of  certainty. 

While  directing,  in  a  general  way,  the  work  of  these  gentlemen  in 
Virginia,  I  have  kept  up  the  scientilic  investigations  and  accomplished 
as  much  as  was  possible  under  the  circumstances.  But  the  results  of 
the  year's  work  show  very  plainly  that  this  disease  is  one  which  can- 
not be  readily  investigated  without  more  fa^lities  than  have  hereto- 
fore been  at  hand.  The  reason  for  this  conclusion,  as  well  as  the  proper 
manner  of  conducting  the  investigation,  I  hope  to  make  apparent  in  the 
following  pages. 

The  permanent  home  of  the  disease  known  as  Texas  fever  was  for- 
merly believed  to  be  confijied  to  the  Atlantic  coast,  south  of  North  Caro- 
lina, and  the  Gulf  coast  from  Florida  to  Texas  ^  it  was  supposed  to  be 
the  result  of  the  climatic  infiuences  of  this  peculiarly  malarial  district, 
and  as,  when  carried  to  the  North,  it  had  always  disappeared  with  the 
first  frost,  the  teaching  has  been  general  that  the  contagion  could  never 
exist  through  the  winter  beyond  the  line  of  frost  and  snow.  Having 
already,  in  former  reports,  given  many  facts  tending  to  show  that  a  part 
of  Virginia,  nearly  all  of  North  Carolina  east  of  the  Blue  Eidge,  and 
the  greater  parts  of  the  States  of  Georgia,  Alabama,  Mississippi,  and 
Louisiana  were  long  since  overrun  with  this  plague,  I  propose  to  call  it 
the  Southern  Cattle  Fever,  as  this  would  be  a  much  more  appropriate 
and  less  misleading  title  than  Texas  fever.  The  name,  however,  can- 
not be  of  much  consequence  as  long  as  we  understand  the  facts  which  I 
have  already  referred  to;  and  as  many  of  these  facts  are  widely  and,  I 
might  say,  almost  universally  contested  by  those  who  pretend  to  under* 
stand  this  disease,  I  shall  enter  into  the  details  at  considerable  length 
in  regard  to  the  evidence  on  which  my  conclusions  rest. 

Just  here,  it  is  necessary  for  me  to  remind  the  reader  of  certain  char- 
acters of  the  disease  which  have  been  long  known  and  are  quite  gen- 
erally admitted,  and  which  cannot  be  ignored  if  we  would  appreciate 
the  bearing  of  the  facts  presented  in  this  report.  In  the  permanently 
infected  district,  and  to  avoid  even  the  remotest  appearance  of  error  I 
refer  at  present  to  the  Gulf  coast  from  Florida  to  the  Rio  Grande,  there 
are  no  remarkable  losses  among  the  native  cattle  from  this  disease.   O4, 
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tfie  €i4mirAty^  the  cattle  are  quite  a8  healthy  and  look  as  well  as  we 
4^mM  eximk^  when  we  consider  the  scant  and  innntritioas  herbage  on 
whu^fi  iht*y  ex'iHt^  the  ntter  ne^ect  which  they  experience  through  all 
m-wifmn  ik  tlic  year,  the  excessiTely  hot  and  dry  sommers,  and  the 
ti\mnt\s%m'jt  iff  insect  pests.  Whether  the  stomachs  of  snch  cattle  are 
ii\mijrtnii\\y  re^ldened  and  present  nnusoal  signs  of  former  ulcerations, 
or  ^'Ui'A^tit^  their  spleens  and  livers  are  greatly  enlarged,  as  Professor 
iiiiun^cj*.  Muffins  to  hare  demonstrated,  it  is  foreign  to  my  present  pur- 
|Kme  to  inr|ufre:  font  what  I  wish  to  dwell  npon is  the  fact  that  there  is 
no  (creat  mortality  among  the  cattle  in  this  district  that  can  be  attrib- 
nU*A  to  this  disease.  Nevertheless,  we  call  it  an  infected  district,  be- 
cau^  wh(m  we  take  cattle  there  ftom  New  York,  or  Ohio,  or  Illinois, 
stu«/li  (tattle  almost  invariably  contract  a  disease  having  aU  the  char- 
acters of  Texas  fever;  and  to  make  snre  that  this  is  not  the  restdt  of 
eUmatic  influences,  properly  speaking,  we  have  only  to  bring  the  native 
cattle  from  the  (lulf  coast  among  the  herds  of  the  North  to  communi- 
cate tbe  ^anie  disease  with  all  its  symptoms. 

The  fact  that  the  Oulf  coast  is  infected  with  this  disease  is  not  shown, 
then,  by  any  effect  on  the  cattle  native  to  that  region,  either  when  they 
are  on  their  native  pastures  or  when  they  are  moved  to  the  North,  for 
In  botli  canes  they  retain  their  condition  of  apparent  health ;  but  it  is 
shown  by  the  death  of  susceptible  cattle  taken  to  that  section,  and  by 
the  ability  of  the  native  cattle  to  carry  the  germs  of  the  plague  for 
hundreds  of  miles  and  to  thus  communicate  it  to  the  cattle  with  which 
they  oome  in  contact.  I  insist  more  particularly  upon  this  fact  because 
many  who  regard  it  as  sufficient  evidence  that  the  Oulf  coast  is  infected 
with  a  uneciiio  disease  are  either  doubtful  or  altogether  skeptical  when 
It  Is  applied  to  regions  thai}  are  further  north.  But,  when  we  come  to  ex- 
amine into  the  matter,  we  find  that  there  are  just  these  two  classes  of 
Aiots,  and  no  others,  upon  which  we  can  rely  to  determine  whether 
iMJy  given  territory  is  permanently  infected  with  the  Texas  fever  con- 
tagion. If  they  are  insufficient  in  regard  to  Virginia,  they  are  equally 
insufficient  in  regard  to  the  Oulf  coast  and  any  part  of  Texas ;  conse- 
quently, there  would  be  no  section  infected  with  Texas  fever,  and,  if 
uot«  there  certainly  could  be  no  such  disease,  and  the  whole  argument 
leaus  to  a  redHoiio  ad  absurdum.  But  Texas  fever  is  a  terrible  reality; 
there  are  sections  permanently  infected  with  its  germs;  we  know  this  by 
the  kinds  of  evidence  I  have  mentioned,  and  as  we  do  not  know  the 
outlines  of  these  sections  we  must  establisn  them  according  to  this  same 
evidence.  And  so,  when  I  have  established  the  f^t  that  cattle  fh)m 
the  North,  when  taken  to  any  particular  county  or  town  in  the  South, 
are  almost  Invariably  affected  with  the  symptoms  of  Texas  fever  during 
the  ensuing  summer  and  fiUl ;  or  when  it  has  been  shown  that  the  cattle, 
frcon  such  a  county  or  town,  when  taken  further  north  disseminate  a 
idague  with  similar  characters,  and,  particularly,  when  both  of  these 
iWots  are  discovereil,  I  shall  consider  that  county  or  town  to  be  perma- 
niMiUy  inft>cteil  with  Texas  fever. 

There  is  no  doubt  that  it  is  a  difficult  matter  to  understand,  in  the 
(ureseut  condition  of  science,  how  it  is  possible  fbr  the  native  cattle  of 
a  section  i>ermanently  inf^ted  with  a  contagions  plague  to  resist  the 
intluences  ixft  ho  contagion  with  which  they  are  surrounded;  it  is  equally 
difficalt  to  understand  how  apparently  healthy  cattle  can  distribute 
this  contagion  tbr  so  long  a  time  after  they  leave  the  infected  district; 
ai]id  it  surely  is  not  less  difficult  to  understand  why  the  cattle  really  sick 
c4r  this  coiuikgious  disease  do  not  convey  the  ccmtagion  to  others.  But 
these  tW'C;$  ai*e  perfectly  apparent  ftom  humbretls  ml  thousands  of  ob* 
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servations,  and  they  are  just  as  true  of  the  disease  when  it  originates 
on  the  Gulf  coa^t  a^  when  in  North  Carolina  or  Virginia ;  and,  conse- 
quently, they  cannot  be  accepted  as  tending  to  show  that  any  district 
is  uninfected  so  long  as  its  cattle  carry  contagion  beyond  its  borders,  or 
so  long  as  susceptible  cattle  die  upon  its  soil. 

DISTBIBUTION  OF  TEXAS  FEYEB  IN  YIBGINIA. 

For  several  years  I  have  been  convinced,  Jfrom  isolated  facts  gathered 
here  and  there,  that  a-  section  of  territory  in  the  southeastern  part  of 
Virginia  was  permanently  infected  with  Texas  fever.  Just  how  large 
this  territory  might  be,  or  how  thoroughly  the  infection  was  dissemi- 
nated over  it,  were  questions  which  I  was  unable  to  decide,  and  on  con- 
sulting the  State  authorities  of  Virginia,  and  many  of  the  best  informed 
and  most  intelligent  of  the  stock-raisers,  I  fouud  that  there  was  a  gen- 
eral and  most  profound  ignorance  of  the  whole  subject. 

The  high  price  of  cattle  and  the  greatly  increased  number  of  these 
animals  now  being  fed  by  the  Virginia  farmers  has  greatly  stimu- 
lated the  traffic  and  led  to  the  purchase  of  young  animal  at  a  greater 
distance  from  home  than  ever  before.  But  with  the  revival  of  this  in- 
dustry came  the  most  terrible  losses.  Cattle  feeding  upon  pastures 
where  such  animals  had  always  before  thrived  would  commence  to  droop 
and  die,  until  30,  50,  and  75  per  cent.,  and,  in  some  instances,  every 
animal,  had  perished. 

While  a  few  of  the  best-informed  agriculturists  of  the  State  believed 
the  trouble  to  be  caused  by  the  '^distemper,"  or,  as  some  called  it,  the 
<^  North  Carolina  distemper,"  there  were  not  many  who  suspected  its 
identity  with  the  Texas  fever,  and  by  far  the  greater  part  of  the  inter- 
ested farmers  attributed  their  losses  to  some  mysterious  change,  in  the 
atmosphere,  the  soil,  or  the  character  of  the  vegetation. 

When,  therefore^  in  accordance  with  your  instructions,  I  visited 
Campbell  and  Bedford  Counties,  in  the  latter  part  of  July,  I  found  the 
cattle  owners  of  a  large  district  in  tiie  greatest  consternation  and  alarm. 
Cattle  were  dying  on  every  side.  Men  who  had  invested  their  all  in 
stock  with  the  hope  of  realizing  largely  because  of  the  high  prices,  saw 
their  capital  melting  away  before  their  eyes  and  were  powerless  to  pre- 
vent it.  Oreat  numbers  of  farmers  were  losing  the  small  savings  which 
had  been  accumulated  by  years  of  labor.  On  every  hand  was  uncer- 
tainty as  to  the  cause,  how  it  had  come,  how  it  might  be  checked,  and 
how  prevented  in  the  future. 

A  few  days'  study  of  the  characters  of  the  outbreaks,  of  the  symptoms 
and  post-mortem  api>earances  of  diseased  animals,  were  sufficient  to 
demonstrate  the  identity  of  the  plague  with  that  which  has  long  been 
known  to  the  veterinary  profession  as  Texas  or  Spanish  fever.  But  no 
Texas  or  Gulf-coast  cattle  had  been  brought  here ;  even  North  Carolina 
cattie  had  been  avoided,  because  there  was  a  tradition  that  these  were 
dangerous,  and  nearly  aU  the  trouble  appeared,  from  the  superficial  in- 
vestigation which  I  was  able  to  make  at  the  time,  to  proceed  from  ani- 
mals purchased  from  the  neighboring  counties  on  the  South. 

At  a  public  meeting  of  those  most  interested  in  the  cattle  industry  of 
this  section  of  the  State,  I  pointed  out  the  nature  of  the  disease  and 
the  f^  that  the  cattle  had  contracted  it  by  grazing  on  pastures  infected 
by  animals  from  further  South,  and  that  if  all  susceptible  animals  were 
at  once  moved  to  pastures  where  none  of  these  foreign  cattlehadbeen  no 
fdrther  infection  could  occur;  thi;itevenif  cattle  already  infected  should 
sicken  and  die  on  the  fresh  pastures,  tiiat  would  not  affect  the  remainderi 
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for  the  reafton  tliat  8ucb  Bick  cattle  had  never  been  observed  to  infect 
either  other  animals  or  the  gpronnds  npon  which  they  ran ;  that  native 
cattle,  which  had  so  far  been  kept  from  pastores  on  which  thedangerons 
stock  had  traveled^  were  perfectly  safe  as  long  as  tliey  were  kept  upon 
such  pastures :  and,  finally,  that  cattle  could  not  be  brought  even  firom  a 
few  miles  to  tue  south,  except,  perhaps,  in  December  and  January,  and 
allowed  to  travel  over  roads,  oommons,or  pastures  without  the  greatest 
danger  to  their  native  stock. 

With  these  assurances  much  of  the  alarm  disappeared;  the  mystery 
was  cleared  up ;  people  saw  what  could  be  done  with  a  hope  of  check- 
ing the  plague;  cattle  which  had  not  been  exposed  were  kept  rigidly 
isolated.  And  fW>m  this  information,  as  the  owners  assured  me^  were 
saved  some  of  the  most  valuable  thoroughbred  herds  of  cattle  in  the 
8tate— -herds  which  had  been  collected,  bred,  and  acclimated  by  the 
labor  of  a  lifetime,  and  which  money  could  not  replace. 

This  was  about  all  that  could  be  done  for  the  immediate  suppression 
of  the  disease.  The  infected  pastures  would  remain  infected  till  puri- 
fied by  the  ii'osts  of  the  coming  winter ;  the  infected  cattle  would  develop 
the  dis6ase  in  spite  of  precautions,  and  the  diseased  ones  would  not  be 
greatly  benefited  by  any  known  treatment.    But  another  question  of 

nter  importance  presented  itself.  A  part  of  Virginia  was  without 
^t  permanently  infected  with  Texas  fever,  and  the  cattle  from  that 
part  were  as  dangerous  as  those  from  the  Gulf  coast,  more  dangerous, 
in  fact,  because  there  were  so  few  who  suspected  them.  The  outlines 
of  tiiis  section  were  onknown,  and  wiiile  such  was  the  case,  it  was  im- 
possible to  say  where  cattle  could  be  bought  with  safety.  The  State 
could  make  no  laws  to  control  the  movement  of  dangerous  cattle  nor 
to  prevent  the  i>ennanent  ext^ision  of  the  plague,  while  people  in  other 
States  bad  no  opportunity  to  know  tiliat  by  buying  cattle  in  this  section 
they  might  destroy  not  only  their  own  herds  but  those  of  the  whole  comi- 
munity.  Again,  ^ere  w^*e  facts  which  made  it  certain  that  the  district 
permanently  inieoted  with  Texas  fever  was  gradually  becoming  larger, 
that  the  boundary  line  was  moving  fiEirther  and  fEirther  towards  the  north, 
and  tliat  within  tliis  line  neither  the  frosts  nor  snows  of  severe  winters 
wei^  sufficient  to  exterminate  the  infection.  It  was  of  the  greatest  im- 
portance for  us  to  learn  tiie  rapidity  of  this  advance,  and  to  collect,  if 
possible,  the  materials  which  would  indicate  what  measures  mi^t  be 
adopted  for  arresting  it 

To  obtain  this  informatiim  required  an  enormous  amount  of  work,  and 
the  patient  collection  of  isolated  facts  which  no  one  man  could  accom- 
plish. It  was  for  this  reason  that  I  appealed  to  the  Department  for 
ti^ose  assistants  who  were  so  readily  granted,  and  whose  intelligent  SioA 
oarefhl  inquiries  enable  me  to  rest  my  conclusions  upon  a  mn^  firmer 
basis  than  would  otherwise  have  been  possible. 

LOSSES  IK  PREVIOUS  YEARS. 

It  was  not  a  leading  object  in  this  investigation  to  collect  statistics 
of  the  many  outbreaks  of  Texas  tever  that  have  oocurred  in  Virginia 
during  pa^Jt  years,  unless  there  was  a  probability  of  these  throwing 
some  light  \i]you  the  boundary  oi  the  infected  district,  the  rate  at wliich 
this  boundary  was  advancing,  or  the  measures  for  controlling  the  disease. 
The  f^w  eases  reterred  to  mu^  not  be  taken^  therelore,  as  a  complete 
history  of  the  di^a^  in  this  State,  but  simply  as  examples  ot  what 
kas  been  ooottrnn^g  f&r  years  past  ever  a  large  extent  oit&nc^ery. 
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In  answer  to  inqniries,  Maj.  B.  L.  Bagland,  of  Halifax  County,  sent 
me  the  following  valuable  information,  which  I  give  in  his  own  words : 

I  have  never  Been  anywhere  a  more  correct  description  of  the  cattle  disease,  which 
jireTails  more  or  less  every  year  in  this  and  many  of  the  adjoining  counties  in  Vir- 
ginia and  North  Carolina,  tfian  is  given  on  pages  253-255  of  Department  report  on 
'* Diseases  of  Swine  and  otner  Domestic  Animals,  1879."  I  have  no  means  of  tracing 
its  history  (*' distemper"  as  it  has  been  called  for  more  than  half  a  centnnr),  bnt  aU 
ftuthentio  aoconnte  agree  that  the  disease  was  brought  from  Eastern  Nortn  Carolina 
to  Virginia — ^from  the  pine  and  swamp  region  of  North  Carolina,  as  stated  by  Mr. 
Lenoir,  where  it  existed  long  prior  to  its  appearance  in  this  State.  The  disease  was 
prevailing  here  when  I  was  oom,  over  fifty  years  ago,  and  prevails  more  or  less  every 
year.  The  canse  of  the  diseate  u  not  known.  It  came  from  Eastern  North  Carolina 
sixty  or  seventy  years  ago,  and  progressed  westward  very  much  as  stated  by  Mr. 
Ijenoir. 

One  remarkable  fact  connected  with  the  disease  is  that  there  are  farms  on  which 
a  case  of  the  "distemper''  has  never  occurred,  while  on  the  farms  adjoining  it  kills 
more  or  less  of  the  cattle  every  year.  It  is  more  prevalent  and  violent  on  some  farms 
than  on  others.  It  rarely  makes  its  appearance  before  July  in  this  seotion,  usukUy 
comes  with  hotf  dxy  weather,  and  is  most  prevalent  and  fatal  in  August. 

No  known  remedy  can  be  relied  upon.  Red  clay,  salt,  sulphur,  saltpeter,  and  cop- 
peras, when  properly  mixed  in  right  quantity,  act  as  a  preventive  unmistakably. 

In  Washington  and  Bnssell  Counties,  the  great  stock-raising  region 
of  Southwest  Virginia,  there  have  been  a  number  of  outbreaks  from 
imported  cattle,  but  these  have  left  no  permanent  infection.  Thus,  in 
September,  1867,  70  head  of  Texas  cattle  were  pastured  for  ten  days  on 
the  farm  of  Mr.  Henry  Preston  at  Wallace's  Switch,  Washington  County. 
Six  head  of  natives  were  running  on  the  same  pasture,  but  only  two  con- 
tracted the  disease.  These  were  valued  at  $50.  All  the  native  cattle 
on  the  farm  became  covered  with  the  ticks,  which  so  many  think  are 
the  cause  of  the  trouble,  but  none  of  those  grazing  in  other  fields  showed 
any  signs  of  disease. 

Again,  in  May,  18Gd,  125  head  of  cattle  were  purchased  by  a  Mi. 
Cunningham,  near  Memphis,  Tenn.,  and  were  driven  along  the  road  by 
Mr.  Preston's  place.  Mr.  Preston's  native  herd  of  G5  head  were  driven 
along  this  road  at  various  times  from  one  pasture  to  another,  but  were 
never  allowed  to  stop.  The  last  of  July  the  disease  broke  out  among 
them  and  three  died,  which  were  worth  $80.  All  the  native  cattle  again 
became  covered  with  ticks. 

I  mention  these  faets  in  regard  to  the  ticks,  because  so  many  still 
cling  to  the  theory  that  they  are  the. inducing  cause  of  the  disease; 
and  yet  it  is  clearly  seen  from  these  cases  that  although  all  tiie  native 
cattle  were  covered  with  ticks,  but  two  died  in  the  first  instance  and 
three  in  the  second,  and  in  either  case  only  those  which  had  been  upon 
infected  roads  and  pastures. 

In  the  faU  of  1868^  160  head  of  cattle  were  purchased  in  Texas,  shipped 
to  Arkansas  and  wintered,  and  about  the  1st  of  May  were  brought  to 
Bristol  The  6th  of  May  they  were  turned  out  on  a  common  near  that 
town  for  about  eight  hours,  thoroughly  infecting  it  and  causing  a  loss 
of  50  milch  cows,  valued  at  $1^500.  They  were  then  driven  beyond  the 
salt  works,  in  Smyth  Cotinty,  infecting  the  road  over  which  they  trav- 
eled, and  causing  the  death  of  30  more  cows,  valued  at  $900.  They 
passed  through  the  Salt  Works  farm  along  a  plantation  road,  and 
spread  infection  which  destroyed  30  thoroughbred  cattle,  worth  at  least 
$1,200.  This  single  drove  of  cattle,  therefore,  destroyed  $3,600  worth 
of  native  animals. 

In  1878  about  70  head  of  cattle  were  purchased  in  Marengo  County, 
Alabama.  These  stopped  for  36  hours  at  Mr.  Preston's  farm,  at  Wal- 
lace's Switch,  the  last  of  May.  Mr.  Preston's  cattle  commenced  dying 
the  10th  of  August,  and  he  lost  30  head,  val  ued  at  $1,500.    In  this  case. 
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too,  all  the  native  cattle  were  infested  with  ticks ;  and  the  calves  which 
aiickcmI  their  mothers  up  to  their  death  were  not  themselves  affected. 
This  drove  was  taken  to  Glade  Spring,  and  by  infecting  the  roads  and 
pastures  along  the  route  and  at  t^eir  destination  caused  the  loss  of  50 
other  cattle. 

In  the  latter  part  of  April^  1880,  a  drove  of  cattle  was  purchased  in 
the  neighborhood  jot  Gainesville,  Ala.,  and  shipped  to  Bickley's  Mills, 
Kussell  County.  We  have  reports  from  five  parties  who  together  lost 
60  animals  from  their  infection,  v^ued  at  $1,287. 

In  none  of  these  instances  have  we  been  able  to  secure  details  of  all 
the  losses,  but  what  we  have  presented  are  sulticient  to  demonstrate 
that  all  tiiese  counties  are  fi^  from  any  permanent  infection,  first, 
because  the  native  cattle  proved  so  susceptible  to  the  infection,  and, 
secondly,  because  no  losses  have  occurred  after  t^e  succeeding  winter 
in  any  case. 

I  now  pass  to  a  consideration  of  the  evidence  which  establishes  the 
outline  of  the  infected  district  in  Virginia.  And,  by  way  of  explanation, 
I  would  remark  here  that  as  the  infection  has  progressed  towards  the 
north  and  west,  all  that  part  of  the  State  south  and  east  of  the  line, 
which  we  have  traced,  may  be  regarded  as  permanently  infected  with 
the  so-called  Texas  fever.  While  this  is  practically  true,  however,  it  is 
not  absolutely  true,  for  thei^  are  many  farms,  possibly,  also,  some 
neighborhooils.  whion  have  not  yet  become  infected.  For  this  reason 
everv  lot  of  animals  ftt>m  this  section  do  not  carry  the  infection,  nor  do 
all  the  animals  brought  fkrom  the  north  or  west  of  this  line  invariably 
die.  That  the  movements  in  both  directions  are  extremely  dangerous, 
however,  is  proved  beyond  the  possibility  of  doubt. 

REPORTS  FROM  PATRICK  OOUIITT. 

This  is  one  of  tbe  southern  tier  of  counties,  and  is  situated  immediately 
ea^^t  of  the  Rlue  liidge. 

i>ur  fir«t|  n>iKurt  is  tVom  a  flEurm  1^  miles  flrom  the  North  Carolina  line 
and  7  miles  east  of  Carroll  County.  Cattle  were  lost  here  of  this  dis- 
ea{»e  in  187:1^  and  nearly  every  year  since.  Another  report  £rom  a  farm 
a  ttule  (krther  w««t  says  that  cattle  have  been  lost  more  or  less  every 
>*ear  sinc«^  aUmt  isr^2.  Still  another  report  from  a  farm  at  the  base  of 
tht>  Blue  Kiil|:iN  5  nuK\s  fVom  the  North  Carolina  line^  tells  ns  that  the 
l^astuMNSi  and  rc^lsiudes  have  been  infected  for  twenty-five  years,  smd 
that  cat  lie  haN'e  Uvu  U>st  on  this  fucm  for  the  last  ten  or  twelve  years. 
All  the  intelli^rent  |HH>ple  of  this  section  are  of  the  6^pinion  that  the  dis- 
eaiw  c^ime  KK^m  North  CaroUiia>  and  has  ^mdoally  extended  northward. 
A  y:«^tleniaiu  who  Uv^  l:)  miles  fh>m  CarroU  County  and  5  miles  firom 
NiMik  t^^u^>^lu^  biHi^ht  five  heail  of  cattle  tYom  the  top  of  WiUis  Gap, 
iu  Mwvh*  IS^.  T>fcA>  of  the;»  ditnl  in  Mii^'  flrom  Texas  fever.  The  pas- 
tures al  lhi$  |UaiV  h^l  been  intWtcd  siuct^  isr± 

C^MUUO^  nokw  to  l\itrtvk  i\Hirt4li>«s?*N  wv»  havi^  a  iiirmber  of  reports 
(Kwij^  a  ^^'Ckxa  $ttuat%Hl  uviu  7  U^  10  mil^  droai  the  North  C^ux>lina  line, 
attd  <hMa  :X^  to  :^>  miles  eas^  of  Cacrvvll  Coauty,  About  #oiH>  worth  of 
^tvN^  hiMt  di^^d  CKuu  the  dv$>ea^  thi^  yvar^  w>chv>at  atiy  iatroda^rdon  of 
tj^w^u  ctMtl^    All  nHH.>rf ^  a^r^  iu  ;^t;ftttti^  taj^t  t^  passcures  h^ne  had 

i>v>tti  Mv^K>w5ji  i>i  IVjoik  tit  «h0  iKvrthwve^HTu  t'lirir  ol'  Fiitrick  Coimty, 
^^  it^vv*  rv^KHTt^j^  c-t'  ta?:y^  uu^^rwj^:^  c\*u;$*sl  bv  cu:ct%^  bcvHi^t^  in  one 
v*<i^\  tK'^  l>*:: tvx  l\HA.tc  Ucu;:i<\  ii^BbJU  i^  ^%^  <i*s^:tj^  tro«i  a  sectMMi  15 
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miles  west  of  Patrick  Coart-House  and  4  miles  from  the  North  Carolina 
line. 

There  can  be  no  doubt,  then,  that  a  considerable  portion  of  Patrick 
County  is  permanently  infected,  that  this  infection  has  occurred  within 
the  last  thirty  years,  and  that  cattle  taken  from  this  infected  territory 
may  infect  the  pastures  on  which  they  run. 

REPORTS  PROM  HENRY  COUNTY. 

This  county  is  situated  directly  east  from  Patrick,  and,  also,  borders 
on  the  North  Carolina  line. 

At  Bidgeway  the  pastures  have  been  infected  for  more  than  thirty 
years;  at  Horse  Pasture,  Spencer's  Store,  and  Irisburg  there  is  no 
doubt  of  the  permanent  infection,  but  we  have  no  facts  showing  how 
long  it  is  since  this  occurred.  Ghoing  fiEurther  north  we  find  that  in  the 
neighborhood  of  Burnt  Chimneys,  Mountain  Valley,  and  Leatherwood 
the  permanent  infection  has  been  of  very  recent  occurrence.  At  Burnt 
Chimneys  the  roadsides  have  been  infected  since  1879 ;  at  Mountaiu 
Valley  the  pastures  were  infected  from  1879  to  1881,  and  at  Leather- 
wood  some  pastures  were  infected  in  1881,  others  not  till  this  year. 

A  large  number  of  cases  of  the  disease  have  been  investigated  in  the 
section  of  the  country  between  Martinsville  and  Traylorsville  along 
Smith's  Eiver,  and  these  show,  very  conclusively,  that  the  infection  is 
slowly  advancing  up  this  river,  being  about  a  mile  fartlier  on  the  south 
than  on  the  north  bank.  Even  in  the  sections  which  have  been  infected 
thirty  or  forty  years,  the  native  cattle  are  still  dying  every  year  in  con- 
siderable numbers.  This  loss  occurs  principally  among  cattle  running 
on  the  commons,  while  those  on  inclosed  pastures  from  early  spring  till 
late  fall  generally  escape. 

We  have  one  report  showing  that  cattle  taken  from  Henry  County  to 
Tazewell  carried  the  infection  and  caused  the  death  of  17  animals, 
valued  at  $350.  This  gives  both  lines  of  evidence  proving  the  perma- 
manent  infection  of  the  county. 

REPOBTS  FBOM  PITTSYLVANIA  OOUNTY. 

This  county  also  borders  on  I^orth  Carolina,  and  is  immediately  east 
from  Henry. 

The  losses  of  cattle  have  been  enormous  over  most  of  the  county  for 
the  last  thirty  or  forty  years,  and  continue  to  be  extremely  heavy.  We 
have  investigated  cases  of  the  disease  in  forty-six  different  localities, 
and  all  go  to  prove  that  the  whole  county  has  been  overrun  with  the 
permanent  infection.  Our  facts  in  regard  to  the  rate  at  which  the  dis- 
ease has  advanced  in  this  section  are  not  as  numerous  or  as  accurate  as 
we  could  wish,  but  they  indicate  that  about  30  miles  has  been  covered 
in  twenty  years.  At  present  this  advance  has  been  checked  by  the 
StAunton  Eiver,  which  divides  Pittsylvania  and  Campbell  Counties. 

Cattle  from  Pittsylvania  have  caused  at  least  three  outbreaks  in 
Bedford  and  as  many  in  Campbell  County  the  present  year,  so  that  here 
again  we  have  both  lines  of  evidence  demonstrating  the  permanent 
infection. 

SEPOBTS  FROM  FEANKLIN  OGITNTY. 

This  county  is  directly  north  of  Patrick  and  Henry  and  is  west  of 
Pittsylvania. 
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Here,  again,  the  infection  has  followed  the  watercourses  and  advanced 
with  very  considerable  rapidity.  It  has  gained  12  miles  on  Snow  Creek 
within  three  years,  and  has  reached  commons  on  Pig  Biver  8  miles  from 
the  Pittsylvania  line.  This  is  abundantly  demonstrated  by  the  death 
of  cattle  running  on  such  commons  which  had  no  opportunity  for  infec- 
tion by  foreign  animals. 

Four  miles  southeast  of  Union  Hall  the  roadsides  and  commons  have 
been  infected  for  the  last  four  years ;  and  cattle  taken  from  there  to 
Union  Hall  this  year  carried  the  infection,  and  have  undoubtedly  caused 
permanent  infection  of  the  commons  at  that  place. 

There  is,  then,  but  a  comparatively  narrow  district  in  the  southeast- 
em  part  of  the  county  which  up  to  this  time  has  been  permanently  in- 
fected with  Spanish  fever.  The  losses  during  the  year,  so  fax  as  ascer- 
tained, were  sixty  head,  valued  at  about  $1,400. 

BSPOBTS  IN  BEOABD  TO  HALIFAX  COUNTY. 

I  have  already  given  the  very  interesting  letter  of  Msyor  Bagland, 
which  shows  that  the  soutliem  part  of  this  county  has  been  infected  for 
more  than  half  a  c^itury.  In  1880,  a  gentieman  living  at  The  Forks 
purchased  nine  head  of  cattle  in  Campbell  County  and  took  them  to  his 
farm.  Of  these  six  ^ed,  having  commenced  to  sicken  in  Ajml,  as  the 
result  of  grazing  on  x>ermanently  infected,  pastures. 

In  1872  a  lot  of  over  100  cattle  was  bought  in  the  northern  part  of 
Halifax  County,  between  Bepublican  Grove  and  the  Staunton  Biver, 
and  in  the  neignborhood  of  Brook  Neal.  These  cattle  were  taken  to 
Bedford  Coun^,  and  there  infected  a  stable-yard  belonging  to  Mr. 
David  Kyle,  from  which  26  fine  Short-Horns  contracted  the  disease  and 
died— a  loss  of  $5,000. 

In  August,  1882,  two  head  of  cattle  which  were  purchased  in  Hali&x 
County  were  taken  to  the  farm  of  Mr.  Chapman  Glover,  at  Glenmore, 
Buckingham  County,  where  thej  infected  lus  pastures  and  caused  the 
death  of  nine  natives.  About  tiie  same  time,  22  cattle  from  Halifax 
were  taken  to  the  farm  of  Mr.  Howard  Lewis,  at  Scottsville.  Albemarle 
County,  and  infected  his  pastures,  causing  the  death  of  three  native 
animals. 

A  herd  of  80  head  at  Green  HUl,  Campbell  County,  had  been  win- 
tered in  Halifax,  just  across  the  Biver,  for  a  number  of  years.  Last 
spring,  probably  from  being  moved  too  late,  or  because  of  the  mildness 
of  the  winter,  they  brought  the  infection  home  with  them,  and  twenty- 
three  died  during  July  and  August. 

These  facts  are  sufficient  to  indicate  that  this  county  is  infected 
throughout  its  whole  extent ;  indeed,  this  was  so  evident  that  very  lit- 
tie  time  was  spent  in  Investigating  the  many  cases  of  tlie  disease  which 
occurred  there  during  the  year. 

EEPOBTS  FROM  CAJCPBELL  COUNTY. 

In  the  neighborhood  of  Brook  l^eal,  in  the  extreme  southeastern  part 
of  the  county,  cattle  have  been  dying  of  Spanish  fever  nearly  every 
summer  for  more  than  fifty  years;  and  it  has  bpen  well  known  that 
animals  from  the  North  or  West  were  nearly  sure  to  die.  Cattle  have 
died  here  the  past  summer,  and  a  sufi&cient  number  of  cases  were  in- 
vestigated to  satisfy  us  that  the  pastures  are  permanently  infected. 
The  infection  has  gradually  extended  in  a  northwestern  direction  from 
this  as  a  starting  point,  being  limited  on  the  east  by  Falling  Biver,  and 
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on  the  west  by  Whipping  Creek.  In  1881  the  commons  about  Pigeon 
Elver  were  poisoned,  and  they  remained  in  this  condition  throngh  the 
winter.  A  number  of  cases  were  investigated  here,  which  show,  only 
too  plainly,  that  the  border  line  of  the  infected  district  has  now  reached 
this  point.  The  extension  of  the  disease  here  has  been  very  slow,  prob- 
ably because  the  infected  territory  was  so  narrow,  and  but  10  miles 
has  been  covered  in  fifty  years.  What  makes  this  extension  of  greater 
significance  is,  that  the  Staunton  Eiver,  which  has  held  the  disease  in 
check,  heretofore,  and  continues  to  do  so  to  the  west  of  this  point,  has 
here  been  crossed,  and  there  is  nothing  now  to  stop  the  steady  advance 
nntal  the  James  Kiver  is  reached. 

BEPOBTS  FEOM  CSULBLOTTE  COUNTY. 

Our  information  from  this  county  is  very  meaner,  and  we  have  not  the 
data  to  establish  the  line  of  infection  across  it  in  anything  like  a  satis- 
factory manner.  All  of  the  northern  and  western  parta  of  the  county 
are  evidently  free  from  any  permanent  infection.  The  river  has  here 
held  the  disease  in  check,  and  caused  the  border  line  of  the  district  to 
turn  very  considerably  toward  the  south.  The  indications  are  that  the 
infection  is  confined  to  the  immediate  vicinity  of  the  northern  bank, 
until  we  reach  a  point  a  few  miles  below  the  crossing  of  the  Bichmona 
and  Danville  Bailroad.  From  here  it  has  extended  beyond  the  neigh- 
borhood of  the  river,  the  line  of  the  district  being  apparently  nearly 
X>arallel  with  the  railroad  and  but  t^o  or  three  miles  from  it.  At  Moss- 
ing Ford  and  Keysville,  on  the  line  of  the  railroad,  the  losses  have  been 
quite  severe  during  the  summer,  and  it  is  probable  that  the  commons 
at  these  places  will  remain  infected  in  the  future. 

PBINOE  EDWABD  AND  LUNENBUBG  COUNTIES. 

We  have  no  reliable  reports  from  these  counties.  The  line  of  infec- 
tion, which  becomes  obscure  as  we  leave  the  Staunton  Biver,  is  here 
entirely  lost,  for  the  present,  and  we  can  only  indicate  it  by  coivjecture. 
The  greater  part,  if  not  all,  of  Lunenburg  would  seem  to  be  infected, 
though  it  is  possible  that  the  extreme  northwestern  section  is  still  tree 
from  it.  Prince  Edward  is  probably  only  infected  in  its  eastern  or 
soutiieastem  part.  Just  as  we  were  endeavoring  to  clear  up  the  line 
across  Charlotte,  Lunenburg,  and  Prince  Edward  Counties,  our  inspec- 
tors were  forced  to  their  beds  by  malarial  fever,  and  the  work  stopped. 
It  was  a  great  disappointment  to  have  this  part  of  the  line  left  in  so 
uncertain  a  condition,  but  the  investigation  can  be  resumed  at  any  time. 

BEPOBTS  FBOIC  BUOKINaHAH  OOUNTT. 

The  line  of  infection,  lost  above  the  Staunton  Biver,  becomes  plain 
ag^n  at  about  the  point  where  the  Willis  Eiver  crosses  the  dividing 
line  of  Cumberland  and  Buckingham  Counties.  Gravel  Hill  and  Gold 
HiU  are  i>oint8  which  have  been  long  infected.  Diana  Mills  seems  to  be 
on  the  border  line,  and  has  been  more  recently  invaded.  This  line, 
leaving  the  Willis  Eiver  near  where  it  crosses  the  county  boundary, 
passes  about  3  miles  west  of  Gravel  Hill,  and  from  there  leads  nearly 
directiy  to  Diana  Mills ;  from  this  point  again  it  leads  down  the  west 
bank  of  the  Slate  Eiver  to  the  James. 
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REPORTS  FROM  FLUVANNA  AND  GOOCHLAND. 

We  have  a  number  of  rei)ort8  fixnn  these  counties,  and,  although  ^ 
cases  of  Spanish  fever  occur  in  them  from  time  to  time,  they  have  ^6 
all  been  traced  to  cattle  arriving  the  same  summer  from  the  InSc 
districts  south  of  the  James.  According  to  the  best  information  at  1 
these  counties  are  free  from  any  permanent  infection,  the  progress  c^ 
disease  being  still  arrested  by  the  river. 

REPORTS  FROM  HENRICO  AND  HANOVER  COUNTIES. 

From  many  conversations  with  cattle  owners  about  Richmond  I  1 
no  doubt  that  the  north  bank  of  the  James  is  infected  at  this  ^< 
The  line  of  infection,  according  to  the  information  at  hand,  leavee 
north  bank  of  the  James  some  distance  above  Eichmond  and  cro 
Henrico  County.  We  have  not  been  able  to  closely  investigate 
many  cases  of  disease  which  have  occurred  in  this  county  during: 
year,  and  nothing  short  of  this  will  enable  us  to  locate  the  line  '^ 
certainty. 

In  Hanover  County,  we  know  that  Ashland  and  Hanover  Court  HI^ 
and  the  sections  surrounding  these  towns  are  permanently  infec5 
though  there  seems  to  be  a  doubt  if  the  cattle  from  here  can  infect 
ceptible  animals  when  carried  west  or  north.  This  probably  arises  < 
the  recent  infection  of  the  district,  and  the  consequent  fact  that  la 
farms  are  still  free  from  it ;  of  course  cattle  from  these  would  carr:^ 
contagion.  The  line  of  infection  evidently  strikes  the  Pamunky  R 
just  above  Hanover  Court  House,  but  beyond  here  we  have  not  sufflcs 
information  to  locate  even  a  conjectural  line. 

President  Conrad^  of  the  Virginia  Agricultural  and  Mechanical  < 
lege,  who  is  the  chairman  of  a  committee  appointed  by  the  Life  JVC 
bers'  Association  of  the  Virginia  Agricultural  Society  to  a^ssist  in  ' 
investigation,  has  kindly  written  me  as  follows  in  regard  to  the  doi 
ful  dis&ct  north  of  Hanover  County : 

I  learn  that  in  Hanover  Countv,  above  tide-water,  and  within  a  few  miles  of  ^ 
land,  the  farmers  will  not  allow  the  cattle  &om  Kiuji;  William,  King  and  Queen,  £e 
and  adjoining  counties  to  be  brought  among  their  native  cattle,  nor  will  they  a' 
their  cattle  to  pasture  in  what  is  known  as  the  commons,  for  reason  that  dlseas 
thns  contracted,  and  death  the  result.  So  you  need  not  consider  these  counties  1; 
between  the  York  and  the  Rappahannock  Rivers  as  any  longer  doubi/ul,  but  as 
tainly  to  be  classed  in  the  group  of  infected  and  diseased  counties. 

It  would  appear,  from  this  information,  that  a  line  drawn  from  H 
over  Court  House,  in  a  northeasterly  direction,  along  the  boundaries 
King  William  and  Eiug  and  Queen,  across  Essex  to  Uie  Eappahanno 
would  not  fail  to  any  great  extent  in  separating  the  infected  from 
'  still  healthy  territory  south  of  this  river.  Has  the  infection  cros 
the  Bappahannock  and  invaded  the  four  eastern  counties  lying  betw 
this  river  and  the  Potomac t  It  is  not  improbable;  but  we  have  al 
lutely  no  information  from  this  section  at  the  time  of  writing  this  rep 

In  our  investigations  of  the  extent  of  the  infected  part  of  Virgii 
we  were  continually  being  surprised  at  the  advance  which  the  infect 
has  made.  We  were  prepared  to  find  the  southeastern  counties 
fected,  but  we  did  not  expect  to  find  this  true  of  counties  so  far  \i 
as  Patrick  and  Henry.  Nor  did  we  expect  to  find  permanent  in 
tion  in  Buckingham,  Cumberland,  Amelia,  Powhatan,  or  Chesterfi< 
and,  still  less,  in  the  counties  north  of  the  James  Eiver. 

The  truth,  then,  as  brought  out  by  the  investigations  of  this  y< 
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demonstrates  that  we  really  underestimated  the  importance  of  the 
disease  and  the  extent  of  its  advance,  in  our  former  report,  instead  of 
greatly  exaggerating  both,  as  was  assumed  by  some  who  felt  called 
upon  to  criticise  our  conclusions.  The  facts  in  regard  to  the  infected 
district  and  its  gradual  extension,  which  I  have  briefly  sununarized 
above,  are  suf&ciently  plain  to  need  no  comment.  The  importance  of 
the  matter  is  seen  at  a  glance,  and  nothing  which  I  can  say  would  make 
this  more  evident,  or  render  the  necessity  of  controlling  legislation  more 
apparent  to  the  most  superficial  thinker. 

EVIDENGE  THAT  THE  DISEASE  IN  VIRGINIA  IS  IDENTICAL  WITH  TEXAS 

As  it  has  not  been  heretofore  suspected  that  the  disease  affecting 
cattle  over  so  large  a  portion  of  Virginia,  North  Oarolina,  and  other 
Southern  States,  was  identical  with  Texas  or  Spanish  fever,  and  as 
many  will  doubtless  feel  inclined  to  contest  this  conclusion,  I  will  briefly 
review  the  evidence  on  which  it  is  based. 

In  the  diagnosis  of  a  contagious  disease,  there  are  three  sets  of  facts 
to  be  taken  into  consideration :  1.  The  general  characters  of  the  disease 
as  manifested  by  the  classes  of  animals  aflected,  the  extent  of  the  out- 
breaks, and  the  i>eculiar  ways  in  which  the  contagion  is  spread.  2.  The 
symptoms  of  the  disease  as  observed  with  affected  animals.  3.  GDhe 
appearance  of  the  internal  organs  after  death. 

Fortunately,  the  investigations  made  by  Professor  Gamgee  and  by 
the  Metropolitan  Board  of  Health,  in  1868,  were  so  complete  in  regard 
to  these  points,  as  to  leave  nothing  to  be  desired.  We  learn  from  them 
that  Texas  fever  is  in  many  respects  a  very  peculiar  disease,  differing 
in  its  general  characters,  its  symptoms,  and  its  post-mortem  appearances 
to  a  remarkable  extent  from  any  disease  described  in  the  veterinary 
literature  of  any  part  of  the  world.  The  native  cattle  in  the  infected 
districts  seldom,  if  ever,  suffered  from  it;  milch  cows,  fat  cattle,  and 
working  oxen  were  the  classes  of  animals  generally  affected,  while  calves 
as  a  rule  escaped  j  the  disease  was  spread  by  apparently  healthy  cattle, 
and  these  cattle  mfected  pastures  for  weeks  and  months  after  leaving 
their  native  country;  it  was  only  contracted  from  infected  grounds; 
sick  animals  seldom,  if  ever,  spread  the  contagion;  a  fence  was  suffi- 
cient to  arrest  the  disease;  the  only  kindof  cattle  that  could  be  imported 
into  the  infected  district  with  any  safety  was  young  calves;  the  disease 
almost  invariably  occurred  in  summer  and  fall,  and  was  arrested  by  a 
frost.  Surely  this  list  of  characters  is  so  extraordinary,  so  different 
from  what  is  seen  with  any  other  disease,  that  one  could  not  hesitate  to 
diagnose  the  affection  from  these  alone,  if  he  knew  nothing  of  the 
symptoms  or  post-mortem  appearances. 

The  symptoms  taken  by  themselves  are  not  so  characteristic.  The 
lopped  ears,  drooping  head,  staggering  gait,  high  temperature,  and 
bloody  urine,  are  seen  with  anthrax,  and  perhaps  one  or  two  other  dis- 
eases. The  duration  of  the  disease  is,  however,  three  or  four  times  as 
long  as  with  anthrax. 

The  post-mortem  appearances  are  better  indications  than  the  symp- 
toms. The  enlarged  spleen  and  liver  and  the  engorged  kidneys  are 
also  seen  in  anthrax,  but  the  erosions  and  ulcerations  of  the  stomach 
are  characteristic,  and  these  with  the  complete  absence  of  the  gelati- 
nous exudations  of  anthrax  are  sufficient  to  exclude  this  disease.  A 
still  more  important  difference  is  the  absence  of  the  Bacillus  anthracis 
or  parasitic  bacterium,  now  demonstrated  to  be  the  cs^use  of  anthrax. 
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Now,  if  we  place  together  the  general  characters,  the  symptoms  and 
the  post-mortem  appearances,  we  have  so  peculiar  and  distinct  a  combi- 
nation that  when  all  are  considered,  it  is  impossible  to  mistake  the 
disease.  Ko  veterinarian  could  hesitate  for  a  moment  in  his  diagnosis 
if  all  of  these  distinguishing  characteristics  were  placed  before  him. 

Very  well;  these  characters  and  symptoms  have  been  reconnted  to 
us,  again  and  again,  all  along  the  line  of  the  infected  district  in  Vir- 
ginia from  the  North  Oarolina  line  to  the  Eappahannock  River.  In  re- 
gard to  the  post-mortem  appearances,  we  have  assured  ourselves  by 
many  examinations,  we  have  studied  the  blood  and  other  liquids  and 
solids  under  the  microscope,  and  we  feel  that  there  cannot  be  a  suspi- 
cion of  doubt  as  to  the  disease  which  we  have  been  engaged  with. 

Prof.  John  R.  Page,  of  the  Univeristy  of  Virginia,  has  kindly  sent 
me  the  notes  of  a  post-mortem  made  on  a  cow  at  Charlottesville,  in  which 
the  lesions  were  so  characteristic  that  I  insert  them  in  full  with  the  ac- 
companying remarks : 

The  subject  was  a  lar^  red  cow  resembling  a  short-horn  grade,  weighing  over  a 
thoasand  poonds,  and  said  to  have  been  in  good  condition  previous  to  the  fatal  at- 
tack of  disease.  The  animal,  with  a  calf  one  month  old,  was  purchased  the  2l8t  of 
September  in  the  old  stage  ^ard  in  CharlottesviUe.  While  there  a  lot  of  cattle  were 
driven  into  the  yard,  and  it  is  said  that  there  were  diseased  ones  on  the  farm  from 
which  they  came. 

Sffmptawu. — The  first  symptoms  of  disease  were  manifested  on  the  evening  of  Octo- 
ber 6.  There  was  sudden,  almost  entire  loss  of  mUk,  loss  of  cud,  and  very  high  fever, 
drooping  head  and  eyes  glassy  and  fixed,  urine  lessened  yi  quantity,  deep-red  or  black 
in  color,  dung  hard  and  lumpy.  The  fever  and  constitutional  weakness  became  ex- 
treme, and  the  animal  was  in  a  state  of  frenzy,  passing  into  stupor  before  death,  which 
occurred  on  the  night  of  October  9th. 

ExaminaUan  twelve  hours  after  death, — The  pannoh  and  intestines  were  distended  with 
gas,  and  the  fat  on  the  surface  of  the  whole  was  tinged  with  a  bright  safiron  yeUow 
color.  The  blood  vessels  were  filled  with  dark  purple  mood  (congested).  The  paunch 
filled  with  undigested  food,  and  the  mucous  membrane  lining  it  black  and  decom- 
posed. The  maniplus  or  book  was  filled  with  a  large  quantity  of  undigested  food  b»> 
tween  the  folds  or  leaves,  which  was  very  dry,  the  mucous  membrane  being  also  black 
and  mortified.  The  true  stomach  or  abomasum  was  partially  filled  with  fluid  food- 
material,  and  its  lining  membrane  was  covered  with  dark  purple  mortified  patches, 
running  into  each  other  all  over  the  surface.  The  lining  membrane  of  the  small  in- 
testines was  inflamed  throughout  its  extent.  The  liver  seen  in  its  natural  position 
was  more  than  twice  the  normal  size ;  its  surface  was  covered  with  innumerable  brick- 
dust  colored  spots,  indicating  a  high  grade  of  inflammation;  when  taken  out  and  cut 
into  the  whole  structure  was  found  to  be  decomposed,  of  a  dingy  yeUow  color,  and 
Bpongv  in  texture.  The  gall  bladder  was  at  least  five  or  six  times  its  natural  size,  of 
a  bright  yellow  color,  and  filled  with  over  a.pint  of  dark  fiuid  bile.  The  spleen  or  milt 
was  ten  times  larger  than  usual,  its  surface  mottled  with  yellowish  or  brick-dust  col- 
ored spots ;  its  structure  utterly  decomposed  and  filled  with  black  grumous  blood,  ren- 
dering it  difficult  to  handle  without  falling  to  pieces.  The  kidneys  were  both  very 
much enlai'ged  and  diseased:  the  left  was  in  a  state  of  partial  disorganization,  its 
secreting  structure  being  filled  with  dark  blood.  The  urinary  bladder  was  enor- 
mously distended  with  at  least  1^  gallons  of  dark  bloody  urine. 

Witn  the  vital  organs  as  much  diseased  as  was  revealed  by  this  examination,  and 
the  rapid  course  of  the  disease  to  a  fatal  termination,  it  is  manifest  that  treatment  of 
any  kind  would  have  been  unavailing.  The  disease  is  uncine^tiouably  **  eplenio 
fever  ^ — ^known  to  have  existed  during  the  summer  months  in  lower  tidewater  counties 
from  an  early  period  of  this  century,  during  the  extremes  of  di*y  or  wet  seasons,  when 
cattle  are  moved  about  from  place  to  place,  especially  from  the  south  side  of  the 
James  River  northwards,  and  from  low  grounds  to  high  lands,  and  vice  versa.  The 
disease  has  generaUy  been  known  as  bloody  murrain,  from  the  constant  attendant 
symptom  of  bloody  urine.  Calves  are  said  to  be  partiaUy  exempt  from  the  disease, 
and  young  cattle  sometimes  recover,  but  milch  cows  and  working  oxen  rarely  survive 
an  attack,  this  terminating  fatally  in  the  course  of  a  week.  The  posi-mortem  conditions 
are  almost  identically  the  same  as  those  seen  in  animals  affected  with  disease  in  the 
lower  country  before  the  war,  and  long  before  Texas  cattle  were  brought  into  the 
State. 

In  regard  to  the  character  of  the  disease  as  it  appears  in  Virginia, 
much  will  be  found  in  other  sections  of  this  report.     The  peculiar 
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features  of  Texas  fever  are  seen  in  all  the  descriptions,  from  Patrick 
County  in  the  southwest  to  Hanover  on  the  northeast.  That  is,  the 
inhabitants  have  learned  from  long  experience  that  it  is  dangerous  to 
import  any  animals  from  the  North  or  West  with  the  exception  of 
calves ;  they  sufl'er  more  particularly  from  the  loss  of  milch  cows ;  cattle 
on  enclosed  pastures  which  have  never  been  infected  are  seen  to  be  safe } 
the  roads  and  commons  are  everywhere  the  great  source  of  danger: 
apparently  healthy  cattle  from  counties  south  or  east  are  connected 
with  the  dissemination  of  the  contagion;  the  disease  is  everywhere 
characterized  by  the  drooping  head,  lopped  ears,  staggering  gait,  and 
bloody  urine.  It  is  impossible  for  us  to  ignore  the  plain  deductions  from 
these  facts. 

The  great  agricultural  writers  of  Virginia,  who  have  molded  public 
opinion  for  the  past  half  century,  have  been  sklmost  unanimous  in  look- 
ing upon  the  '^distemper''  of  this  State  as  being  simply  a  malarial  or 
"  bilious  ^  affection,  induced  by  the  peculiar  climatic  conditions  of  the 
tidewater  counties  of  Virginia  and  North  Carolina.  In  this  they  do  not 
differ  greatly  from  the  inhabitants  of  all  the  States  south  of  them,  even 
including  the  Gulf  coast  and  Texas.  But  when  a  disease^  whetner  of 
a  "billons'^  nature  or  not,  may  be  carried  for  hundreds  of  miles  from 
these  malarial  sections,  when  we  see  the  infected  territory  gradually 
extending  itself  away  from  the  tidewater,  over  hills  and  mountains  into 
regions  free  from  the  so-called  malarial  and  bilious  diseases  of  people, 
causing  greater  destruction  and  showing  greater  virulence  than  our 
most  dreaded  plagues,  it  certainly  deserves  attention.  Practically,  it 
matters  little  whether  we  call  it  Texas  or  Spanish  fever,  distemper  ot 
murrain ;  whether  our  philosophical  conceptions  of  it  incline  us  to  class 
it  with  the  contagious  fevers,  or  with  the  climatic,  malarial,  or  ^'  bilious  " 
Sections,  the  facts  remain — we  cannot  shut  our  eyes  to  them — and  any 
theoretical  discussions  which  are  intended  to  hide  any  of  these  facts 
must  be  looked  upon  as  mischievous  and  dangerous  in  the  extreme. 

The  disease  is  carried  to  the  most  healthful  parts  of  the  country,  kill- 
ing nine-tenths  of  the  exposed  cattle }  the  territory  where  this  infection 
originally  occurred  spontaneously  has  increased  by  thousands  and  tens 
of  thousands  of  square  miles,  and  is  continually  advancing.  These  are 
tSustB  which  no  amount  of  theorizing  can  affect,  and  sooner  than  neglect 
or  ignore  them,  as  has  been  done  in  the  past,  by  the  indolent  philoso- 
phers, who  prefer  to  give  a  week  to  idle  speculation  rather  than  an 
hour  to  active  investigation,  we  had  better  forget  that  this  disease  came 
from  a  malarial  section  and  that  there  are  such  names  as  Texas  fever^ 
distemper,  and  murrain.  It  has  been  the  great  object  of  this  investiga- 
tion to  learn  the  facts,  and,  when  these  are  once  obtained,  it  is  believed 
that  there  will  be  no  trouble  in  forming  theories  to  explain  them. 

To  sum  up,  then,  I  believe  it  ha«  been  demonstrated  beyond  any  possi- 
•bility  of  successful  contradiction :  1.  That  the  district  permanently  in- 
fected with  Texas  fever  is  being  continually  enlarged  by  the  advance  of 
the  infection  towards  the  north.  2.  That  this  infection  has  already 
reached  in  a  part  of  Virginia  to  about  38^  of  north  latitude.  3.  That 
districts  have  been  permanently  infected  for  years  not  only  at  the  line 
of  frost  and  snow  but  where  the  temperature  frequently  descends  to  the 
neighborhood  of  zero,  Fahrenheit.  4.  That  frost,  snow,  or  even  intense 
freezing  cannot  be  depended  upon  to  destroy  the  germs  of  this  disease. 
5.  That  while  large  rivers  and  mountain  chains  have  checked  the  ad- 
vance for  a  considerable  time  in  the  past,  rivers  at  least  have  always 
been  crossed  in  time,  and  there  is,  consequently,  no  apparent  natural 
obstacle  to  the  continued  extension  of  the  infected  district  towards  the 
north. 
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THE  LOSSES  IN  VIRGINIA  FROM  TEXAS  FEVER. 

It  was  SO  clearly  impossible  for  me,  with  the  small  number  of  assist- 
ants at  my  command,  to  gather  statistics  of  all  the  losses  in  a  great 
State  like  Yirglnia,  that  I  gave  instructions  to  follow  the  line  of  infec- 
tion, and,  while  tracing  this  and  investigating  individual  cases,  to  ob- 
tain the  number  and  value  of  all  animsJs  that  were  reported  as  lost. 
Sinc«  this  was  an  object  of  secondary  importance,  and  because  the  dem- 
onstration of  the  line  of  infection  required  more  time  than  we  could  give 
to  it,  it  followed,  as  a  consequence,  that  no  one  went  out  of  his  way  to 
collect  statistics  of  losses.  Those  that  are  reported,  therefore,  repie- 
sent  but  a  small  portion  of  the  destruction  even  during  the  past  sum- 
mer ;  they  are  probably  not  one-fourth  of  what  occurr^  in  many  of  the 
sections  which  are  mentioned,  while  equal,  and  in  some  cases  greater, 
losses  happened  in  many  sections  from  which  we  have  no  reports  what- 
ever. 

The  following  table  is  a  condensed  summary  of  the  cases  occurring 
during  1882,  which  it  was  necessary  for  us  to  investigate  to  establish 
the  line  of  the  infected  district: 


County. 


Value. 


Patrick 

Honry 

PittaylvMiia. 
Franklin  — 
Campbell.... 
Charlotte.... 
Baokingham. 
Albemarle... 
Ctobchland... 

Bedford 

Tasewell .... 
Fanqaier .... 


Number  of  deaths  investigated,  Sdt,    Valne  of  tfaeee  animaUi,  $11,198. 

The  losses  in  Halifax,  Chesterfield,  and  Henrico  we  know  to  have 
been  large,  but  we  have  no  reports  specifying  individual  losses  and  val- 
ues. Besides  the  cases  included  in  the  above,  we  have  investigated 
outbreaks  which  have  occurred  in  former  years,  and  for  the  most  part 
quite  recently,  in  which  454  animals  have  died,  which  were  vsQued  at 
over  $20,000. 

The  losses  in  this  State,  then,  are  annual  and  very  heavy :  so  heavy, 
indeed,  as  to  nearly  arrest  the  development  of  the  live-stock  industry, 
which  but  for  this  disease  would  prove  one  of  the  best  and  surest  sources 
of  profit  at  the  farmer's  command.  With  the  greater  demand  for  cattle, 
and  the  buying  of  a  larger  number  within  the  infected  district,  such 
losses  must  necessarily  increase  from  year  to  year,  unless  some  legisla- 
tion can  be  devised  and  enforced  which  will  limit  or  prevent  the  en- 
croachment of  such  cattle  during  those  months  when  the  transportation 
of  the  active  germs  occurs.  It  is  probable  that  not  less  than  $200,000 
worth  of  cattle  die  annually  from  this  disease  in  Virginia,  while  in  sea- 
sons of  peculiar  virulence,  which  frequently  happen,  several  times  this 
sum  would  not  cover  the  ravages.  In  the  counties  now  being  infected 
a  larger  number  of  cattle  are  raised,  and  these  are  of  better  quality  than 
in  the  counties  which  have  generally  suffered  in  the  past,  and  for  this 
reason,  if  the  disease  is  left  to  itself,  we  must  expect  the  total  loss  to 
the  Stiite  will  steadily  increase  from  year  to  year. 


REPORT   OF  THE  VETERINARIAN.  33 

ESSENTIAL  NATURE  OF  TEXAS  FEYSR. 

• 

Among  all  the  oommunicable  diseases  affecting  onr  domesticated  ani- 
mals, it  would  be  hard  to  find  a  single  one  the  peculiar  characters  of 
whicn  make  it  so  difficult  to  investigate  as  Texas  fever.  In  the  first 
place  the  period  of  the  year  doring  which  it  occurs  is  extremely  limited, 
being  as  a  rule  practically  oonfin^  to  August  and  September.  There 
are,  of  course,  many  cases  in  July  and  October,  but  they  are  generally 
isolated,  and  before  the  investigator  reaches  the  locality  the  animals 
are  dead  and  too  much  decomposed  to  be  usefhl  for  his  purpose.  Again, 
the  period  of  the  disease  is  so  short  and  the  plague  so  fatal  that  it  runs 
through  a  herd  and  often  destroys  the  susceptible  animals,  as  in  the 
case  just  mentioned,  before  the  investigator  can  reach  the  i^und  and 
avail  himself  of  the  opportunity. 

The  fact  that  apparently  weU  animals  disseminate  the  contagion  and 
that  sick  ones  as  a  rule  do  not,  is  so  completely  at  variance  with  what 
occurs  with  those  diseases  which  have  so  far  been  successfully  investi- 
gated that  we  have  nothing  in  science  to  which  we  can  turn  with  any 
hope  of  assistance.  The  investigator  is  thrown  entirely  upon  his  own 
resources,  and.  but  for  the  flM^t  that  the  instruments  of  to-day  have 
reached  a  hign  degree  of  perfection,  he  would  have  little  advantage, 
even  now,  over  the  physician  who  encountered  similar  problems  a  thou- 
sand years  ago.  And,  when  we  consider  that  the  instruments  referred 
to  cannot  be  used  outside  of  a  complete  laboratory,  and  that  they  have 
for  the  most  part  been  dispensed  wiUi  in  this  investigation  for  want  of 
such  a  laboratory,  it  will  be  understood  that  we  have  occupied  very 
much  the  same  position  as  the  physician  and  veterinarian  who  have 
tried  to  grapple  with  these  plagues  during  all  the  past  history  of  the 
professions,  and  have  continually  and  signally  failed.  If  it  had  not 
been  for  our  private  laboratory,  where  our  microscopical  apparatus  and 
reagents  could  be  used  to  advantage,  and  where  we  had  fitted  up  an 
incubator,  imperfect  for  many  purposes,  it  is  true,  but  still  one  in  which 
cultivations  could  be  made  very  successMly,  the  scientific  investigation 
for  the  year  with  this  disease  must  of  necessity  have  been  a  failure,  as 
such  investigations  have  so  generally  been  in  iiiQ  past 

Finally,  the  success  of  investigators  with  other  diseases  has  been 
due  to  tiie  fact  that  they  were  inoculable  maladies,  that  there  was  a 
known  and  sure  method  of  producing  them  at  pleasure,  and  that  cer- 
tain liquids  of  the  body  had  been  demonstrated  to  contain  the  germs 
even  if  the  nature  of  these  had  not  been  discovered.  With  Texas  fever, 
on  the  other  hand,  no  one  knew  how  to  produce  it  for  experimental 
purposes ;  no  one  knew  that  it  could  be  inoculated,  and  we  were  assured 
by  those  who  had  investigated  it  before  us  that  no  part  of  the  liquids 
or  organs  contained  a  virus,  and  that  the  plague  could  not  be  inocula- 
ted. Truly  these  were  obstacles  to  contend  with  such  as  no  successful 
investigator  has  encountered  before.  In  spite  of  this,  however,  it  will 
be  seen  that  a  substantial  advance  has  been  effected — one  from  which 
it  will  be  possible  to  continue  the  investigations  with  much  greater 
chance  of  success  in  the  fhture. 

The  blood  is  free  from  parasites, — In  his  report  to  the  Metropolitan 
Board  of  Health,  of  the  microscopical  studies  of  the  solids  and  fluids 
of  animals  affected  with  Texas  fever.  Dr.  E.  0.  Stiles  says : 

Quite  early  in  this  investigation  my  attention  was  attracted  to  the  existence  in  the 
diseased  bile  of  minute  yegetahle  germs,  which  multiplied  abundantly  in  the  yarious 
specimens  of  bile  preserved  for  analysis.  They  existed  in  the  form  of  spherical  or 
irregular  aggregations  of  micrococcus,  the  nature  of  which  could  be  determined  only 
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by  tho  employmont  of  the  highest  powers  of  the  inioroioope,  and  by  studying  their 
development.  They  were  found  in  neeh  blood  and  bile,  but  with  difficulty.  In  speci- 
mens of  bile  collected  in  the  evening  they  would  be  found  abundantly  in  the  morning ; 
the  white  color  of  their  aggregations  contrasting  with  the  yellow  hue  of  the  floccuU 
of  the  bile  to  which  they  were  attached,  and  f^om  which  tney  seemed  to  be  derived, 
their  abundance  being  such  as  to  preclude  the  idea  of  their  derivation  from  any  other 
source  than  the  blood  or  the  bile  itself.  Within  a  few  hours  of  removal  from  the  body 
numerous  cryptococcus  (or  torula)  cells,  resulting  from  the  development  of  the  former, 
were  found,  orten  containing  crimson  gp:iitiules.  * 

Billings  and  Curtis  also  coucluded  that  in  tbe  blood,  bile,  and  urine 
of  cattle  slaughtered  in  Texas,  apparently  healthy  while  alive,  but  pre- 
senting after  death  the  appearances  considered  characteristic  of  the 
splenic  fever,  there  are  present  minute  bodies,  corresponding  to  the 
micrococcus  of  Hallier,  which  exhibit  the  same  behavior  with  reagents 
as  the  spores  of  fungi,  t 

Of  course,  in  my  search  for  the  disease  germs,  it  has  been  a  primary 
object  with  me  to  determine  if  the  blood  of  affected  animals  really  con- 
tains either  bacteria  or  the  spores  of  any  kinds  of  fungi.  The  blood 
for  examination  has  always  been  obtained  with  the  greatest  precautions, 
vacuum  tubes  being  filled  directly  from  the  veins  and  immediately 
sealed.  When  examined,  after  intervals  of  from  a  few  hours  to  several 
days,  such  blood  is  generally  found  to  contain  granules  resembling 
micrococci  in  certain  respects.  Many  would  decide  at  once  that  they 
were  such  organisms.  The  cultivation  apparatus  is  a  much  better  test 
for  the  nature  of  such  bodies  than  the  microscope,  and,  therefore,  I  have 
relied  upon  this.  In  none  of  the  specimens  of  blood  which  I  have 
tested  in  this  way,  though  these  were  obtained  from  the  jugular,  the 
heart,  the  portal  vein  and  the  splenic  vein,  have  I  ever  been  able  to 
discover  any  living  germs.  And,  when  I  add  that  of  a  number  of  in- 
oculations made  with  blood  injected  hjrpodermically  no  results  have 
been  produced,  I  think  we  may  conclude  that,  as  a  rule,  the  blood  con- 
tains no  living  germs  in  this  disease,  and  that  if  the  plague  is  due  to  a 
parasite  this  does  not  multiply  in  the  blood  before  death. 

Hie  parasites  of  the  hile. — Specimens  of  bile,  obtained  with  equal  pre- 
cautions, give  very  different  results.  This  liquid  contains  the  most 
diverse  organisms,  sometimes  schizophytes,  and  sometimes  chains  of 
higher  fungi.  Even  in  freshly  gathered  bile,  these  are  easily  discovered, 
and  frequently  all  doubt  of  their  nature  is  set  at  rest  by  the  activity  of 
their  movements.  In  bile  from  animals  affected  with  Texas  fever,  the 
diplococcus,  which  I  shall  soon  describe  as  existing  in  the  spleen,  may 
be  seen  floating  about  in  company  with  bacilli  and  bacteria.  Cultiva- 
tions of  bile,  however,  have  nearly  always  given  an  apparently  pure 
growth  of  Bacterium  termo.  This  is  evidently  due  to  the  great  activity 
of  these  bacteria,  where  the  conditions  are  favorable  to  their  multiplica- 
tion ;  they  are  added  to  the  cultivation  liquid  in  equal  or  greater  numbei 
than  the  other  germs,  and  at  once  crowd  them  out  and  appropriate  the 
oxygen  and  nutriment  to  themselves. 

The  bile,  then,  is  not  a  suitable  liquid  in  which  to  look  for  pathogenio 
germs;  it  is  easy  to  find  bacteria  in  it,  but  they  may  or  may  not  be 
connected  witli  the  causation  of  the  disease,  and  there  is  no  possible 
method  at  our  command  for  deciding  this  point. 

If  Drs.  Stiles  and  Billings  and  Curtis  found  micrococci  in  the  blood 

/  and  bile,  then,  the  discovery  throws  no  light  on  the  pathology  of  the 

disease;  for  those  found  in  the  blood  were  either  granules  of  dSbris  or 

*  Report  of  New  York  State  Cattle  Commissioners  in  connection  with  the  Report  of 
the  MetropoUtan  Board  of  Health  hi  relation  to  the  Texas  Cattle  Disease,  p.  13L 
t  IHaMseH  of  Cattle  in  the  United  States.    Department  of  Agriooltoie,  1871,  p.  161 
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atmoepheric  bacteria,  and  those  in  the  bile  were  in  no  way  differentiated 
flx)m  the  numerons  septic  forms  which  are  always  present  in  that  liquid. 

Microeooci  of  the  spleen  and  ?t>er.— These  are  the  organs  which  present 
'the  most  decided  lesions  in  this  disease,  and  they  are  tlie  ones  to  which 
we  naturally  turn  in  our  search  for  a  conta^ium  vivum.  My  first  inves- 
tigations of  these  organs  were  made  by  dropping  small  pieces  in  alcohol, 
these  having  been  removed  as  soon  as  possible  from  an  animal  recently 
dead  of  the  disease.  After  snch  specimens  were  hardened  sufficiently, 
thin  sections  were  cut,  stained  with  auiliue  violet  and  mounted  in  bal- 
sam after  the  process  of  Koch.  Sections  prepared  in  this  way  plainly 
showed  granules  of  the  dumb-bell  or  figure  8  form,  which  were  stained  a 
different  shade  from  any  part  of  the  tissue.  I  did  not  consider,  however, 
that  this  was  sufficient  proof  of  their  having  been  living  germs;  for  if 
we  rely  upon  one  variety  of  test  in  such  investigations,  we  can  scarcely 
fail  to  commit  such  egregious  blunders  as  for  a  long  time  characterized 
the  greater  part  of  the  investigations  of  these  diseases 

As  a  more  secure  test  of  the  nature  of  these  granules,  I  resolved  to 
attempt  cultivations  of  them ;  but  this  proved  to  be  a  more  difficult 
matter  than  had  been  anticipated.  The  cases  of  the  disease  sdways 
occurred  at  a  long  way  from  the  laboratory,  and  how  to  convey  pieces 
of  spleen  a  distance  that  required  several  hours,  or  even  a  day,  to  travel, 
without  their  becoming  contaminated  with  atmospheric  germs,  was  a 
problem  of  no  small  magnitude.  Fortunately  the  spleen  in  this  disease 
very  frequently  becomes  disorganized,  and  the  contents  assume  a  semi- 
fluid consistency.  It  was  found  that,  in  these  oases,  vacuum  tubes 
might  be  successfully  filled  with  splenic  pulp,  though  it  was  only  with 
the  greatest  difficulty  that  they  could  be  sealed,  as  the  thick  pulp 
formed  a  coating  which  prevented  the  cohesion  of  the  glass. 

August  1, 1882, 1  was  successful  in  filling  and  sealing  a  number  of 
tubes  from  the  spleen  of  a  cow  which  had  just  died  in  Bedfonl  County, 
Virginia.  The  postmortem  appearances  noted  in  this  case  were  a4s  fol- 
lows: Animal  not  yet  coldj  fat  slightly  colored  with  yellow;  petechias 
and  large  discolorations  on  external  wall  of  heart,  also  on  inner  surtietce 
of  the  left  ventricle  near  the  apex,  and  on  inner  surface  of  right  auricle; 
the  third  stomach  impacted  with  dry  food ;  mucous  membrane  of  fourth 
stomach  much  congested,  and  with  many  erosions  and  ulcerous  sores ; 
liver  engorged,  gall-bladaer  much  distended ;  spleen  greatly  enlarged, 
very  dark  and  partially  disorganized ;  bloody  discoloration  of  tissues 
around  the  kidneys,  and  engorgement  of  these  organs]  bladder  distended 
with  claret-colored  urine. 

August  7,  one  of  these  vacuum  tubes  was  examined  microscopically. 
No  decomposition  whatever  had  occurred.  Besides  thed^6mof  the 
spleen,  there  were  blood  corpuscles  of  perfect  form  and  granular  c^Us  or 
lymph  corpuscles.  Then  there  was  a  large  number  of  spheiical  granules 
united  by  twos,  or,  in  other  words,  dumb-bell  micrococci,  or  diplococci, 
as  we  choose  to  call  them ;  also,  some  rod-like  bodies  not  very  numerous 
and  suspected,  from  their  api>earance,  to  be  coagulated  fibrin.  In  the 
specimens  stained  with  aniline  violet  the  rods  were  invisible,  but  the 
granules,  or  diplococci,  were  very  plain. 

Two  cultivation  tubes  were  infected  with  some  of  this  pulp  as  soon 
as  the  vacuum  tube  was  opened.  The  next  day  both  were  turbid,  and 
something  had  evidently  multiplied  in  them.  One  was  examined  and 
found  to  be  a  pure  cultivation  of  diplococci,  without  any  power  of  move* 
ment ;  they  resembled  fowl-cholera  micrococci,  but  were  smaller.  The 
Mcond  was  an  impure  cultivation,  containing  diplococci  in  abundance, 
Imt  aI«o  bacilli. 
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Aagnst  8,  my  assistiiit,  Mr.  W.  B.  Skaiw,  dmc^itered  an  aaimal  lint 
had  been  eiek  eerenl  da js,  and  eent  se  Taonsm  tabes  filled  from  the 
qdeen,  the  ^all-bladder,  tbe  8|teiie  art«j,  aii^  l%e 

leaons  in  this  case  were  woflififiitiy  charaetenstie  of  the  disease,  m, 
enlarged  and  SQftmed  q^leen ;  enlaiiged  lirer ;  distended  gall-bladder, 
blood  extraTasataons  on  si^een  and  heart ;  nkxrations  aboat  pylonc 
extremity  of  stomach,  and  diseoloved  mine. 

The  tabes  were  reoeiTed  the  lOth  of  Angnst  Two,  containing  spkmc 
floids,  were  in  exoeUent  condition,  the  coagnlam  bein^  firm,  and  tlie 
senim  light-yellow  and  not  at  all  stuned  with  the  red  eoloiing  matter 
of  the  blood.  Both  contained  the  dipkwwira  fonnd  in  the  former  ease. 
The  tabe  containing  iMle  had  aplainodorof  patreCaction,  and  the  liquid 
swarmed  with  bac^  Tibrios,  bacteria,  and  a  few  diploeocd.  ColtiTar 
tions  of  the  q>lenic  liqoids  dsTekiped  only  diplooocei  exactly  similar  to 
those  obtamed  from  the  fminet  case,  bot  haTiag  rather  more  of  a  tend* 
eney  to  adhere  and  form  Aa%  ehaom.  Bh>od  from  ^lenie  artecy, 
l^aoed  in  a  caltiration  apparatus,  proved  to  be  entirdy  fr^  from  liTing 
germs.  Hie  diploeocd  were  earned  throngh  foar  caltiTations,  without 
any  change  in  their  appeuanee  or  manner  of  growth. 

Owing  to  the  difficalty  of  obtaining  snitaWe  cases,  and  of  sealing  and 
transporting  the  Tscaom  tabes,  these  were  the  only  reliable  investiga^ 
ticmsof  theq[ilenicliqiiids;  bat  they  are  snlfidait  to  prove  thi^  a  par- 
asitic sohin^hyte  moltiplies  in  the  q;ileen  in  cases  of  this  disease.  I 
have  no  desire  to  exaggerate  the  importance  of  this  discovery;  it  on* 
doabtedly  needs  confiimatkm,  bat  this,  I  feel  assored^  will  not  be  lack* 
iog  if  the  investigation  is  continned  throngh  anotiier  summer. 

Imoetdaiioni  wUk  tflemiewm^ — In  18S0,  two  inocolaticms  were  made 
with  splenic  palp,  one  of  whidi  prodoced  a  very  severe  case  of  tilie  dis- 
ease, the  second  a  much  milder  attaiek,  thongh  accompanied  with  great 
devaticm  of  temperatorCb  These  expeiimenls  w^e  detailed  in  my  last 
report :  and,  idiile  they  indicated  the  inoealalatity  of  the  disease,  thej 
needed  confirmation.  To  this  end  the  following  experiments  were 
made: 

JErperuaail  No.  L — The  Gfdenic  palp,  remaining  in  the  vacnom  tabe 
Aagjost  7,  after  the  cultivations  were  infected  and  the  microscopic  prq)- 
arations  made,  was  dilated  with  2*  of  wato*  and  injected,  in  equal 
quantities,  nnder  the  Mn  of  a  steer  and  heifor,  each  being  about  two 
and  one-half  years  old.  These  animals,  for  mote  perfect  obeervatloD, 
were  kept  stabled.  Keithv  showed  any  ill  effects  whatever  from  the 
inoculation. 

As  many  other  experim^its  on  stabled  animals  foiled  during  the  som- 
mer,  it  occurred  to  me  that,  perhaps,  keeping  the  miimals  stabled  and 
out  of  the  sun  had  something  to  do  with  this  result.  I  knew  that  there 
was  a  general  impiessicm  &at  stabled  animals  were  less  liable  to  be 
attacked  spontaneously,  but  I  had  partly  concluded  that  this  was  due 
to  their  not  b^g  exposed  to  the  contagi<«,  since  I  had  investigated  a 
number  of  cases  that  had  occurred  with  stabled  cattie  forther  soath. 
On  more  mature  reflection,  however,  it  seoned  that  stabling  might  hare 
a  most  decided  influence  <m  the  appearance  of  the  disease^  in  a  cool 
climate,  such  as  we  have  in  this  mountain  section.  Hie  disease  only 
i^pears  spontaneously  in  the  hottest  weather,  and  is  checked  by  a  few 
co^  days,  to  commence  again  with  the  return  of  the  heat^  Then,  ani- 
mals which  are  overheated  by  driving  in  the  sun  have  frequently  de- 
veloped the  disease  when  they  jurobably  would  not  have  been  aflfected 
if  alh>wed  to  remain  quiet  These  reflections  decided  me  to  make  some 
more  inooilations  of  cattle  in  the  open  fields. 
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Texas  Fever :  Micrococci  from  the  spleen  as  seen  in  the  cultivation  liquids,  x  1000. 
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The  3d  of  October  I  obtained  some  fresh  material  by  killing  a  cow 
in  the  last  stages  of  the  disease,  at  Bellevae,  Ya.  Her  temperature 
before  death  was  105^.  The  spleen  wsus  much  enlarged  and  softened. 
Other  organs  were  not  closely  examined,  as  we  jost  had  time  to  obtain 
the  splenic  pulp  and  get  a  train  that  would  take  us  to  where  our  cattle 
were  grazing.  The  symptoms,  hoWeyer,  were  so  plain  as  to  leave  no 
doubt  of  the  disease. 

Experiment  No.  2. — ^The  afternoon  of  October  3  we  inoculated,  by 
hypodermic  injection^  in  the  side  of  the  neck,  a  large  white  cow,  with 
the  splenic  pulp  obtained  in  the  morning.  This  cow  was  in  excellent 
condition,  and  was  selected  on  that  account  as  being,  probably,  more 
susceptible.  A  small  heifer  was  also  inoculated  in  the  same  manner, 
and  a  steer,,  about  two  years  old,  was  drenched  with  about  two  drachms 
of  the  pulp  that  was  left  firom  the  above  inoculations.  These  animals 
were  in  a  field  with  ten  or  twelve  others.  I  was  unable  to  watch,  per- 
sonally, the  effect  of  this  experiment,  but  my  assistant.  Mr.  Shaw, 
reported  to  me  that  the  cow  was  taken  sick  October  13.  The  following 
day  the  symptoms  were  very  intense :  she  was  lying  with  head  stretched 
out  and  ears  drooping,  and  apx>earea  to  have  high  fever.  When  made 
to  walk,  the  gait  was  staggering,  there  was  knuckling  at  the  fetlocks, 
drooping  head,  and  lopped  ears.  She  was  not  observed  when  voiding 
urine,  but  near  where  she  was  lying  was  the  evident  appearance  that 
this  had  lately  been  done,  and  the  remains  upon  the  grass  indicated  that 
this  liquid  had  been  highly  charged  with  blood.  This  animal  died  dur- 
ing the  night  of  Octol^r  16,  the  neck  and  shoulder  from  the  point  of 
inoculation  having  become  considerably  swollen.  The  young  animals 
seemed  ailing  for  a  day  or  two,  stsuiding  by  themselves  and  appearing 
dull,  but  in  neither  case  was  tiiere  any  serious  sickness. 

In  this  experiment  we  have  not  only  a  very  evident  confirmation  of 
my  former  investigations,  but  it  is  proved  to  us  that  young  animals 
cannot  be  relied  upon  to  give  results.  G^ie  disease  is,  then,  inoculable, 
and  the  splenic  pulp  is  the  material  which  contains  the  virus.  Out  of 
five  inoculations,  with  this  material,  we  have  produced  three  plain 
cases  of  the  disease.  Surbly,  then,  it  can  no  longer  be  maintained  that 
this  is  not  an  inoculable  fever. 

Inoculaium8  with  cultivated  micrococcifrom  splenic  pulp. — ^The  discovery 
and  cultivation  of  a  schizophyte,  in  a  state  of  punty,  is  no  proof  of  its 
pathogenic  action ;  the  disease  must  be  produced  by  inoculations  with 
the  organism  that  has  been  cultivated  in  a  liquid  known  to  be  harmless. 
Having  discovered  that  the  splenic  pulp  of  diseased  animals  acts  as  a 
virus  when  inoculated  upon  susceptible  subjects,  and  that  this  pulp 
contains,  apparently,  but  one  organism,  the  next  step  in  our  investiga- 
tion was  to  test  the  effect  of  inoculations  with  the  cultivated  parasite. 
Accordingly,  the  following  inoculation  experiments  were  made  with  the 
cultivated  micrococci : 

Experiments  Nos.  3  to  7. — ^August  14,  five  head  of  cattle  were  inocu- 
lated by  hypodermic  injection  of  the  first  and  second  cultivation  of 
diplococci,  in  the  quantities  named.  No.  1  received  1^^  of  first  cultiva- 
tion ;  No.  2,  same  quantity  of  second  cultivation ;  No.  3,  2^  of  second 
cultivation ;  No.  4,  S^  of  second  cultivation  j  No.  5,  7«**  of  first  cultiva- 
tion.   These  inoculations  produced  no  noticeable  effect. 

Experiments  Nos.  8  and  9. — ^August  27,  20^*^  of  the  second  cultivation 
was  injected  under  the  skin  of  No.  4,  and  a  like  quantity  of  the  third 
cultivation  was  administered  in  the  same  manner  to  No.  6.  These  also 
were  without  result. 

ExpefHments  Nos.  10  and  11. — September  1,  No.  4  received,  by  hypo- 
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dermic  ii\jection,  24^^  of  a  foarth  cultivation,  and  No.  6, 15^  of  same 
liquid.  This  was  followed  by  some  cougliing,  elevation  of  temperature 
to  104i°,  and  constipation  of  bowels,  but  whether  there  was  any  con- 
nection between  this  result  and  the  inoculation  could  not  be  determined. 
It  is  certain  that  there  was  no  serious  illness  in  any  case. 

What  conclusions  are  we  to  draw  from  these  experiments  f  They  are 
cert^iinly  negative.  They  do  not  show  that  our  diplococcus  is  the  cause 
of  the  disease,  nor  do  they  show  that  it  is  not.  These  cattle  were  not 
good  subjects,  though  they  were  the  best  that  could  be  obtained.  They 
were  too  young,  not  fat  enough,  and,  besides,  were  stabled.  I  have 
already  shown  that  two  of  them  resisted  inoculations  with  splenic  pulp, 
which  in  some  cases  has  proved  extremely  virulent  Again,  the  pulp 
had  been  inclosed  for  several  days  in  vacuum  tubes,  and  the  cultivations 
were  allowed  to  stand  for  some  days  in  contact  with  the  air  before  they 
could  be  used.  Pasteur's  recent  investigations  show  us  what  disastrous 
effects  such  treatment  may  have  on  cer^n  kinds  of  virus.  It  seems  to 
me,  therefore,  that  this  micro-origauism  must  be  studied  more  carefully 
before  we  can  reach  anything  like  definite  conclusions  in  regard  to  it. 
The  fact  that  the  splenic  pulp  causes  the  disease,  and  that  this  appears 
to  be  the  only  germ  which  is  contained  in  it,  is  certainly  very  strong 
evideuco  of  its  connection  with  the  virus.  Such  failures  in  experiments 
are  what  must  always  be  expected  in  investigations  of  difficult  ques- 
tions, 2>ud,  while  they  are  somewhat  discouraging,  they  at  least  give  us 
new  ideas  in  regard  to  the  future  direction  of  our  work. 

THE  DISSEMINATIO:^  OF  TI^XAS  FEVER. 

We  know  that  an  animal  in  apparent  health,  coming  from  the  district 
permanently  infected  with  Texas  fever,  may  poison  the  pastures  upon 
which  it  travels  to  such  an  extent  as  to  prove  fatal  to  £^  large  majority 
of  the  susceptible  cattle  which  graze  u}kiu  them.  How  is  this  poison 
carried,  and  in  what  manner  distributed?  Does  it  exist  in  the  saliva, 
as  asserted  by  some?  Is  it  disseminated  with  the  droppings,  as  aujp- 
posed  by  others  9  Or  is  it  carried  in  the  hairas  impalpable  dustt  Evi- 
dently these  are  questions  of  considerable  importance  to  us  in  our  eii- 
deavors  to  devise  means  of  preventing  the  continual  extension  of  the 
disease.  It  wiis  a  part  of  my  plan  to  elucidate  such  questions  by  tiie 
experiments  of  the  pa^t  summer,  but  there  were  so  many  unknown  dif- 
fic^ties  to  contend  with  that  the  success  was  not  flattering. 

InocuUiUons  with  excrement  of  Southern  cattle, — One  of  the  most  rea- 
sonable suppositions,  in  regard  to  the  infection  of  pastures  is,  that  this 
occurs  fLx>m  the  solid  excrement  of  the  Southern  cattle.  These  cattle 
have  acquired  an  immunity  from  this  disease  because  it  is  one  of  the 
nonrecurrent  fevers,  and  it  is  not  at  all  probable  that  the  germs  would 
multiply  in  the  body  of  an  insusceptible  animal  to  a  suificient  extent  to 
be  distributed  by  the  urine.  The  digestive  cavities  are  practically  out- 
side of  the  body,  however,  and,  from  the  character  of  their  liquids  and 
the  temperature  at  which  they  are  kept,  they  are  extremely  favorable 
for  the  multiplication  of  microorganisms  of  the  class  to  which  disea^ 
germs  belong.  It  is,  therefore,  highly  probable  that  the  germs  of  this 
disease  taken  into  the  ab'mentary  canal  of  even  imjusceptible  animals  in 
large  numbers  would  multiply  for  several  months,  and  be  distributed 
duiing  all  this  time  with  the  solid  excrements. 

To  Xi^t  this  theory  cattle  excrement  was  taken  from  the  Savannah 
stock  yards  in  May,  placed  in  tin  cans^  and  used  for  inoculating  pur- 
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I>ose8  witliin  three  days.  The  following  are  the  details  of  the  experi- 
mentis: 

Experiments  Nos.  12  to  15. — ^Fresh  cattle  excrement  was  taken,  May 
20,  at  the  Savannah  stock-yards  and  sealed  in  tin  cans.  May  23  a  part 
of  the  droppings  from  cattle  that  had  been  shipped  A*om  South  Carolina 
jnst  opposite  Savannah  was  mixed  with  that  from  cattle  that  came 
from  Coffee  County,  Georgia.  The  whole  was  rubbed  in  a  mortar  with 
a  three-fourths  per  cent,  salt  solution  until  a  thin  paste  was  formed. 
This  was  filtered  through  two  filters  of  fine  cotton  cloth  to  remove  the 
coarser  particles.  The  filtrate  contained  a  variety  of  bacterial  forms,  a 
large  majority  being  of  the  dumb-bell  shape.  Four  cattle  received 
hypodermic  injections  of  this  filtrate  in  the  dose  of  one  drachm.  To 
one  of  the  animals,  three  ounces  were  administered  by  the  mouth  in 
addition  to  the  hypodermic  injection.  The  animals  were  carefully  exam- 
ined and  the  temperature  taken  daily,  but  there  was  no  marked  dis- 
turbance of  the  general  health.  At  the  point  of  inoculation  in  each  case 
there  was  very  considerable  swelling  and  tenderness  which  terminated 
in  an  abscess.  The  pus  of  these  abscesses  swarmed  with  an  organism 
which  is  probably  identical  with  the  one  described  by  Pasteur  as  9>pus 
generaJtor. 

Here,  again,  our  result  is  not  at  all  satisfactory,  because  it  the  germs 
of  Texas  fever  were  present  in  the  excrement  they  may  have  been  over- 
come by  the  pysBmic  germs,  or  the  weather  may  have  been  too  cool,  or 
the  cattle  not  susceptible  enough  for  the  development  of  the  plague  to 
occur.  There  are  so  many  elements  of  uncertainty  in  regard  to  this 
disease  that  the  whole  subject  requires  a  thorough  experimental  inves- 
tigation before  any  safe  conclusions  can  be  reached. 

Is  the  disease  spread  by  other  meaiis  than  infected  pastures  f — Those  who 
have  given  much  time  to  the  investigation  of  Texas  fever,  in  the  past, 
have,  so  far  as  I  am  aware,  been  unanimous  in  the  conclusion  that  the 
disease  is  only  contracted  from  infected  grounds.  In  other  words,  that 
the  germs  are  not  disseminated  through  the  air,  or  conveyed  in  any 
manner  directly  from  one  animal  to  another.  "Within  the  last  year  or 
two  different  views  have-  been  advanced,  and,  in  some  cases,  by  mem- 
bers of  the  veterinary  profession.  Generally  these  have  been  based 
upon  theoretical  considerations  and  reasoning  from  what  is  seen  in  other 
affections  to  what  we  ought  to  see  in  this  one.  In  one  or  two  instances 
the  superficial  observation  of  a  few  cases  has  seemed  to  support  the 
opinion  that  the  disease  might  be  contracted  directly  from  sick  animals, 
or  even  that  the  infection  might  be  carried  a  considerable  distance 
through  the  air.  It  has  also  been  stated  that  calves  contracted  the 
disease  from  their  mothers.  A  brief  review  of  the  observations  bear- 
ing upon  this  point  is,  therefore,  advisable  at  the  present  time,  when 
the  interest  in  regard  to  the  possible  means  of  preventing  the  disease 
has  become  set  great. 

Turning  to  the  report  of  the  New  York  State  Cattle  Commissioners 
in  connection  with  the  report  of  the  Metropolitan  Board  of  Health, 
1868,  we  find  that  Dr.  Manheimer,  who  investigated  the  many  cases 
occurring  in  the  Fifth  Ward  of  Chicago,  stated : 

It  seems  that  the  natiTe  cattle  do  not  communicate  the  disease  to  each  other,  as  in 
many  instances  cows  were  hoased  in  the  same  stable  with  sick  cows  without  being 
inleeted,  *  *  *  In  a  circuit  of  about  two  miles  only  one  oow  escaped  the  disease, 
and  that  one  was  kept  in  the  stable  for  the  last  three  weeks  (p.  82). 

Mr.  Hos;ic.];,  cattle  inspector  of  Pittsburgh,  Pa.,  reported  as  follows 
in  regard  to  rases  at  that  point: 

The  only  cattle  that  were  aflectcd  were  the  two  droves  from  Illinois.  *  •  *  All 
the  oatUe  on  that  train  were  more  or  less  ailected.    After  iLcir  arrival  they  were 
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placed  in  the  stook-yarda  near  other  cattle,  in  fjAct  I  can  say  they  were  surrounded 
by  other  stock,  but  in  no  one  instance  did  the  disease  show  itself  save  in  the  two 
herds  above  si^oken  of  (p.  84). 

E.  0.  Hall,  clerk  of  the  board  of  truBtees  of  Onarga,  111.,  wrote : 

At  Loda,  a  railroad  station  about  16  miles  south  of  here,  there  was  a  load  of  Texas 
cattle  unloaded  from  the  cars  and  driven  east  across  the  country  to  Indiana,  which 
I  believe  is  the  northern  limit  where  the  disease  has  been.  The  native  cattle  there 
havine  communication  with  the  Texas  cattle,  or  herded  uiK>n  their  track  or  herding 

grounds,  have  become  diseased,  and  it  has  been  very  fatal,  sweeping  off  nearly  whole 
erds.  The  cattle  in  pasture  along  the  track  have  not  been  affected.  One  farmer 
who  had  his  stock  a  part  in  pasture  and  a  part  on  herding  grounds  (open  prairie)^ 
those  herded,  many  of  them  died;  he  put  the  two  herds  together  in  pasture,  and  not 
a  case  occurred  among  those  that  had  been  pastured  (p.  85). 

Fred.  A.  Atkins,  of  Odell,  111.,  wrote : 

In  conclusion,  I  would  say  that  I  have  no  reason  to  believe  that  native  cattle,  even 
under  circumstances  the  most  favorable  for  infection,  will  infect  other  native  cattle. 
Not  one  of  the  many  cases  I  have  seen  die  of  this  disease  bat  that  was  exposed  to 
infection  from  Texas  stock ;  and  not  one  of  those  in  this  vicinity  now  living  but  that 
was  exposed  to  sick  native  cattle.  I  have  seen  a  calf,  which  is  now  living  and  in 
good  health,  that  was  suckled  in  succession  by  three  different  cows  which  died  of 
mis  disease  m  its  most  aggravated  form.  The  little  animal  drew  its  food  from  them 
while  they  were  sick,  and  when  the  first  died  it  was  given  to  another,  and  so  on,  and 
the  process  had  no  deleterious  effect  upon  its  health  (p.  86). 

Dr.  Thomas  L.  Neal,  health  officer  of  DaytoD,  Ohio,  r^orted : 

No  instance  occurred  where  a  native  contracted  the  disease  which  had  not  been 
exposed  directly  to  the  ground  where  the  ''long  horns''  had  grazed  (p.  87). 

Dr.  J.  F.  Hodgen,  president  of  the  Saint  Louis  board  of  health,  made 
the  following  statement : 

Cattle  running  about  the  stockryards  where  Texas  cattle  are  received  are  affected, 
whUe  others  near  by,  but  kept  up  closely,  are  not  diseased  (p.  88). 

Dr.  James  W.  Clements,  late  health  officer  of  Saint  Louis,  wrote : 

I  met  with  or  heard  of  no  cases  among  cows  kept  confined  either  to  stables  or  their 
own  pastures  except  one  instance.  A  large  dairvman,  in  June,  purchased  some  forty 
head  of  cows  in  Illinois.  Shortly  afber  arriving  at  his  farm  a  disease  appeared 
among  them  from  which  they  died  rapidly.  The  disease  did  not  show  itself  among 
his  old  stock ;  this  may  have  been  due  to  the  segregation  of  the  Illinois  or  sick  ones 
(p.  89). 

The  instance  referred  to  here  is  no  exception  to  the  rule,  as  was  sup- 
posed by  the  writer.  The  purchased  cows  had  been  driven  over  infected 
grounds  on  their  way  to  their  new  home,  and  contracted  the  disease  in 
tills  way.  The  fact  that  the  home  stock  was  not  affected  is  another 
strong  confirmation  of  the  rule  which  has  been  so  long  accepted  as 
true. 

Y.  P.  Chilton,  of  Southwestern  Missouri,  stated : 

I  have  had  my  own  cattle  separated  from  large  herds  of  Texas  cattle  by  a  fence 
without  anv  evU  results,  aud  of  the  immense  number  that  have  died  on  this  road 
none  have  died  on  pastures  from  which  Texas  cattle  have  been  excluded.  The  iu- 
stances  to  sustain  this  view  are  so  numerous  that  I  wiU  not  undertake  to  give  them 
(p.  93). 

Professor  Gamgee,  after  a  very  extended  trip  through  the  affected 
districts,  came  to  the  conclusion  that  there  was  not  a  single  instance 
to  show  that  sick  Northern  animals  had  induced  any  disease,  either 
directly  or  indirectly.    (Keport,  p.  115.) 
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Dr.  W.  8.  Morton,  of  Gnmberland  County,  Virginia,  published  a  trea- 
tiae  on  the  Distemper  of  Cattle,  in  June,  1854,  in  which  he  stated : 

For  nianv  years  I  kept  two  herds  on  the  same  farm— one  infected^  the  other  sound 
A  man  witn  a  white  $k%n  was  sent  to  pnll  and  leave  down  the  barrier  between  them 
Unfortonately,  before  matters  conld  be  rectified,  a  soand  ox  walked,  grazing,  for  nearly 
50  yards  on  the  infected  grass.  He  died  of  distemper  in  a  few  days.  I  kept  those  two 
herds  separated  from  the  last  of  June  until  nearly  Christmas.* 

In  the  outbreak  on  the  farm  of  Henry  Preston,  at  Wallaee's  Switch, 
Va.,  in  1878,  it  was  noticed  that  the  calves  never  showed  the  least  evi- 
dence of  disease,  thbugh  suckled  by  their  dams  up  to  the  time  of  death. 
At  the  same  farm,  in  1868,  three  of  a  herd  of  65  were  infected  and  died 
without  the  disease  extending  to  the  rest  of  the  animals. 

During  my  experiments  in  1881,  two  cattle  contracted  the  disease 
from  inoculation,  and  though  confined  in  rather  a  large  yard  with  six 
others,  none  of  tne  latter  were  affected  with  the  plague. 

The  three  animals  which  were  last  October  infected  with  splenic  pulp 
of  a  diseased  cow  were  grazing  on  a  pasture  with  about  a  dozen  others, 
and  though  one  of  the  infected  ones  died  and  the  other  two  were  sick, 
the  remainder  of  the  herd  retained  the  best  of  health. 

From  all  parts  of  the  line  examined  during  the  summer  and  fall,  my 
assistants  reported  to  me  that  the  farmers  were  able  to  preserve  their 
cattle,  even  when  surrounded  by  permanently  infected  commons,  if  they 
kept  them  securely  fenced  on  pastures  to  which  the  disease  had  never 
been  carried. 

We  have,  then,  a  mass  of  independent  testimony,  coming  from  all 
parts  of  the  country,  which  is  practically  unanimous  in  asserting  that 
susceptible  cattle  do  not  contract  Texas  fever  either  from  Soutiiem  cattle 
or  from  sick  natives.  I  have  so  far  seen  no  reason  to  doubt  that  this 
conclusion  is  correct,  and  when  I  am  told  that  in  a  Northern  State, 
during  the  past  summer,  Texas  fever  was  contracted  at  a  distance  of 
150  yards  from  any  source  of  infection,  and  that  sucking  calves  con- 
tracted the  disease  frt)m  the  cows,  I  am  inclined  to  believe  either  that 
the  facts  were  not  carefully  observed  or  that  there  was  a  mistaken  diag- 
nosis, and  that  the  disease  was  not  Texas  fever. 

Are  pastures  ever  infected  by  Hok  natives  f — K  the  observers  of  Texas 
fever  are  practically  unanimous  in  concluding  that  the  disease  is  never 
conveyed  directly  firom  one  animal  to  another,  this  is  far  from  being  the 
case  in  regard  to  the  ability  of  sick  anim^  to  infect  pastures.  It  is 
true  that  in  all  the  observations  of  1868  there  were  but  two  cases  where 
it  seemed  at  all  certain  that  pastures  had  been  poisoned  by  sick  North- 
em  cattle.  In'  regard  to  these,  however,  there  was  little  chance  for 
doubt.  In  my  own  investigations,  I  have  generally  found  that  sick 
natives  were  harmless,  but  &ere  seem  to  be  occasional  instances,  par 
ticularly  where  they  have  pastured  on  permanently  infected  lands,  in 
which  they  carry  the  poison  and  infect  lands  that  were  previously  safe. 
I  give  below  a  few  examples  of  such  supposed  infection  as  reported  by 
my  assistants : 

Dr.  Watkins,  of  Martinsville,  Henry  County,  Virginia,  bought  16 
head  of  cattle  10  miles  east  of  Appomattox  Gourt-House,  in  February, 
1875.  There  had  been  no  infection  on  his  place  for  forty  years.  A 
steer,  belonging  to  a  negro  on  the  farm,  got  out  of  the  pasture  and  went 
up  the  river,  where  the  disease  was  at  the  time.  He  was  brought  back 
and  put  in  with  the  other  cattle,  but  died  soon  after.   The  Appomattox 

*  Quoted  from  report  of  Dr.  J.  M.  Hines. 
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catUe  all  contracted  the  disease  and  died,  ihoagh  this  was  three  years 
after  they  were  brought  to  the  farm. 

Dr.  Stovall,  of  the  same  place,  had  two  milch  cows  on  his  farm,  where 
there  had  been  no  disease  for  twenty  years.  Two  yearlings,  which  had 
sickened  on  the  neighboring  common,  were  placed  with  the  cows  and 
died  in  a  few  days.    Both  cows  contracted  the  disease  and  died. 

B.  S.  Jones,  of  Kidgeway,  Ya,  took  a  cow  from  the  common  and 
placed  her  on  the  same  pastnre  with  other  cattle.  She  had  been  in- 
fected on  the  common,  contracted  the  disease,  and  died.  Two  of  the 
other  cattle  afterwards  sickened  and  died. 

V.  Brooks,  who  lives  not  far  from  New  Ganton,  Buckingham  County, 
Virginia,  drove  a  yoke  of  oxen  to  New  Canton  and  back  home  in  1879. 
They  contracted  the  disease  fiK)m  infected  roads,  and  before  dying  in- 
fected his  home  pastures,  causing  a  loss  of  seven  other  cattle. 

It  would  seem  from  such  facts  that  sick  cattle  may  occasionally  infect 
pastures,  especially  if  they  have  contracted  the  disease  on  permanently 
infected  lands.  But  these  instances  are  so  few,  compared  to  the  cases 
where,  under  exactly  the  same  circumstances,  they  have  been  perfectly 
harmless,  that  we  are  almost  tempted  to  believe  that  the  infection  in 
these  cases  might  not  have  been  correctly  traced.  Still,  there  seems  to 
be  no  apparent  reason  why  a  susceptible  animal  may  not  carry  the 
germs  from  a  permanently  infected  pasture  as  well  as  an  insusceptible 
one.  The  reason  that,  in  the  Northern  States,  the  sick  cattle  do  not  dis- 
seminate the  contagion  maybe  because  the  pastures  on  which  they  have 
grazed  were  not  so  thoroughly  saturated  with  the  disease  germs  as  are 
the  permanently  infected  lands  of  the  South.  It  seems  best,  therefore, 
for  us  to  keep  these  facts  in  mind,  and,  until  we  understand  more  of 
the  germs  and  of  their  habits  of  life  and  the  way  in  which  they  are  dis- 
tributed, to  consider  that,  under  certain  circumstances,  sick  animals 
Biay  be  a  source  of  danger. 

Maie  of  advance  of  the  infected  district — In  collecting  other  facts  in 
regard  to  Texas  fever,  I  have  endeavored  to  obtain  data  which  would 
enable  us  to  determine  the  rapidity  with  which  it  is  advancing,  and  the 
time  which  it  wiU  require  in  the  future  to  gain  a  certain  distance.  The 
evidence  bearing  upon  this  point  is  still  very  insuiBcient,  but  it  is  not 
without  considerable  value ;  it  certainly  gives  us  a  more  definite  idea 
of  the  matter  than  we  have  ever  had  before.  The  most  rapid  progress, 
for  a  long  series  of  years,  has  occurred  in  the  State  of  North  Carolina, 
in  the  extension  of  the  disease  across  the  State  from  east  to  west. 

About  fifty  years  ago,  as  would  appear  from  laws  enacted  at  that 
time,  the  border  line  of  the  iuft'cted  <li8trict  was  somewhere  east  of 
Baleigh,  where  the  character  of  tlio  timber  changes  amrtlie  long-leafed 
pine  appears.  This  line  is  now  at  the  Blue  Ilidge  Mountains,  a  distance 
of  at  least  two  hundred  mile^s,  or  an  average  of  four  niiios  a  year. 
There  is  no  other  example  of  such  rapid  progress,  probably  because, 
the  same  parallel  of  latitude  being  followed,  there  was  less  change  of 
climatic  conditions  than  is  encountered  in  going  the  same  distance 
toward  the  north. 

In  Habersham  County,  Georgia,  from  information  which  I  obtained 
during  a  visit  to  that  section  in  ISdl,  there  appears  to  have  been  an  ad- 
vance of  about  twenty  miles  in  the  course  of  ten  years,  or  two  miles  a 
year.  As  this  progress  was  made  through  the  foot-hills  of  the  Blue 
Bidge,  to  a  considerable  extent,  the  conditions  must  be  regarded  as  un- 
favorable for  the  extension  of  the  infection. 

In  Franklin  County,  Virginia,  it  has  advanced  westward  twelvemile^ 
in  tJiree  years,  or  four  miles  a  year^  a  rate  equal  to  tliat  in  North  Carolina 
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bat  for  a  10121^  sliorter  tame.  Ib  the  fiffigbbcniiood  €f  Burat  CiumBers 
and  LeatherwoodL,  Ia  Henrr  Coouiir,  Tir^iDm,  tl^  pro^^^etf  kiis  btsen 
rather  orer  Usmee  aalefia  jeurfor  tli^pafit  r«ro  or  tlo^  vearb.  The  rale 
of  progress  in  Tarkios  parts  of  Pirtsrlvuiia  Cooiitr,  us  near  as  1  was 
able  to  aseertauL,  iras  about  Muoeat  niiles  in  tan  years,  or  one  afid  a  haM 
miles  per  aiminii.  In  Halifax  Conntr  it  does  not  seem  t»  have  ad- 
yanoed  more  than  twenty  miles  in  sixty  years,  or  ont^tiiird  of  a  mile 
per  year;  in  Camj>l>eII  Gonn^  t^  advaaoe  kas  been  beet  ten  miles  in 
fifty  yeacs,  or  ooe-fi&h  of  a  sule  a  year;  wbile  in  Rnrirrngbam  Goonty 
tbere  seems  to  kare  been  Bcait)ely  any  new  territory  ooFered  far  tbe 
last  fifty  years. 

The  progress  of  the  disease  cannot  be  considered  at  aH  xegnlar.  there- 
fine,  in  some  places  it  may  zeacih  Sour  miles  per  year,  while  in  olibers  it 
may  be  five  years  in  gaining  a  mile;  but  laolnng  at  the  infected  diskict 
as  a  whole,  there  bas  been,  undeniably,  a  oon^iraa]  advance  at  a  com- 
ly  rapid  rate. 

for  a  eloper  girndg  of  ike  rincs^ — ^Theie  are  many  ppobiems, 
connected  with  this  disease,  whicii  are  stiH  mysteries,  but  wiiieh  it  is 
extremely  dedrable  slunld  be  deared  up.  We  are  not  yet  certain  as 
to  the  germ  which  is  re^ponsflile  for  the  trouble,  and  mach  less  do  we 
know  anything  of  its  habits  of  lile  and  the  means  of  destroying  it 
Hiere  is  some  reason  why  animaJs  though  exposed  to  the  infbetkm  do 
not,  as  a  rule-,  sicken  until  after  the  midiUe  of  Joly ;  this  may  be  owing 
to  Uie  higher  average  tempecaiare,  but  we  axe  by  no  means  certain. 

The  germs,  at  times,  seem  to  be  extremely  sensitive  to  frost  and  cold 
-weather,  but  in  spite  of  this  they  somehow  reast  winters  when  the 
t&BoageTsAxae  sinks  to  xero.  Is  tius  becaase  they  descend  in  t^  soil  so 
faff  that  they  are  not  exposed  to  this  low  temperature?  Or  is  tlkeir 
apparent  destroction  by  frost  a  mistake,  and  the  cessation  of  the  disease 
due  entirdy  to  the  lower  average  temperature  of  the  late  fall,  or  to  the 
fact  that,  the  vegetation  being  killed  by  frost,  the  cattle  no  longer 
gather  them  up  in  snf&de&t  guantity  with  their  food  f 

There  seems  to  be  no  doubt  that  this  is  a  non-recurrent  fever.  Is  it 
possible  for  us  to  leam  «ioo£^  of  the  conditions  necessary  lor  its  pro- 
duction, and  to  so  attenuate  the  virus  that  cattle  exposed  to  it  may 
be  protected  from  its  ravages  by  vaednatian  f 

finally,  there  are  facts  which  indicate  that  pastures^  even  though 
permanently  infected,  if  left  to  themselves,  may  be  made  sale  in  the 
future  for  the  most  ^iLseex>tible  animals;  in  other  words,  that  by  pro|j«r 
treatment  the  worst  infected  lands  of  the  South  may  be  freed  froon  this 
virus.  Is  this  true  !  Can  the  disease  be  not  only  checked  in  Om  advance 
but  eradicated  from  tbe  lands  over  which  it  lias  spread  itselff 

It  may  take  years  to  solve  these  questioii8,  but  of  what  vast  imjx^r- 
tance  are  they,  not  only  to  the  countzy  now  infected,  but  to  t^at  M'hich 
is  becomin  g  year  by  year  more  endan  gered-  The  first  step  towards  tb  1 « 
solution  is  evidently  a  ilioixnigh  study  of  the  vii-us;  the  determination 
if  the  diplocooci  which  I  have  discoves^  in  this  virus  are  the  esseutial 
agents  of  the  disease,  and,  if  set,  a  seajybiiig  inquiry'  into  their  iiie  his- 
tory. Once  make  sure  of  the  disease  germ  and  the  eouditioiis  under 
which  the  disease  may  be  produced  with  ceitaiuty  for  e:!cperiineulal  pur- 
poses, and  the  greatest  obstacles  to  the  investij^ation  id  this  plague  will 
be  overcome. 

Importance  ofdeUrwdmrng  the  i»QcidaidUtg  0/  ike  4AietL$€^^li  has  aJ  ways 
been  inconceivable  to  me  bow  a  disease  cwUd  be  disseminated  by  a 
something  that  could  be  tzaiisported  hundreds  of  ujiles  by  animals  and 
Still  be  one  that  cooid  not  be  produced  by  mocuJLatLoji.    Lu  <4(her  vo»4S| 
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if  the  disease  is  prOdaced  spontaneoiiBly  by  animals  taking  something 
into  their  bodies  with  their  food  or  with  Uie  inspired  air,  there  is  no 
apparent  reason  why  it  should  not  be  produced  experimentaUy  by  intro- 
ducing the  same  essential  cause  by  means  of  inoculation.  And  yet  our 
best  authorities  had  concluded  that  this  disease  could  not  be  produced 
by  inoculation. 

Our  ability  to  produce  a  disease  experimentally  is  one  of  the  first 
requisites  to  its  successful  study.  It  would  have  been  impossible  to 
demonstrate  that  charbon  was  caused  by  the  Bacillus  a/nthraday  or  that 
fowl  cholera  was  caused  by  a  diplococous,  if  the  artificial  introduction 
of  these  organisms  into  the  bodies  of  susceptible  animals  had  not  pro- 
duced these  diseases.  It  would  have  been  equally  impossible  to  have 
discovered  many  other  facts  that  have  been  brought  out  during  the  last 
three  years,  and  which  have  done  so  much  to  clear  up  the  mysteries  con- 
nected with  the  contagious  fevers. 

And,  so,  if  the  inoculabUily  of  Texas  fever  had  not  been  discovered 
and  demonstrated  during  the  last  two  summers,  we  should  still  be  in 
the  greatest  doubt  as  to  the  possibility  of  determining  the  connection 
of  the  diplococcus  of  the  spleen  with  the  etiology  of  this  plague.  At 
present,  however,  it  seems  as  though  this  would  not  be  so  very  difiQcult. 
The  disease  may  be  produced  by  inoculation  with  splenic  pulp ;  this  is 
one  point  gained,  and  a  most  important  one.  The  fresh  splenic  pulp 
contains  a  diplococcus  and  apparently  no  other  organism;  this  is  feu^t 
number  two,  and,  for  our  purpose,  scarcely  less  important  than  the 
other.  It  is  true  the  cultivated  diplococcus  failed  to  produce  the  disease 
when  inoculated  in  our  experiments  of  last  fall;  but,  as  I  have  already 
shown,  this  may  be  explained  by  the  unfavorable  conditions  under  which 
the  culture  was  made  and  used. 

We  have  some  established  feusts  to  work  from  in  the  future,  and  I 
shall  be  very  much  surprised  if  we  are  not  able  to  prove  that  the  diplo- 
coccus of  the  spleen  is  the  true  germ  of  the  disease.  When  this  is  done, 
we  can  easily  study  its  l^e  history  and  the  conditions  necessary  for  its 
existence.  We  can  change  it  into  a  vaccine  if  desirable,  we  can  test 
the  effect  of  disinfectants  upon  its  development  and  existence,  and,  in- 
deed, there  are  few  i>oints,  connected  with  the  disease,  that  cannot  be 
discovered  by  a  careful  study  of  its  exciting  cause.  What  has  been 
accomplished,  therefore,  must  be  looked  upon  as  having  an  important 
bearing  on  the  fature  investigations  of  this  disease,  and  it  may  enable 
us,  if  our  views  in  regard  to  this  germ  are  well  founded,  to  make  as 
thorough  a  study  of  tMs  plague  as  has  been  made  of  any  other. 


nrVESTIGATIONS  OF  FOWL  CHOLERA. 

As  there  were  a  number  of  very  important  questions  connected  with 
fowl  cholera  which  we  were  unable  to  dispose  of  in  our  former  reports, 
for  lack  of  experimental  data,  we  have  continued  our  investigations  of 
this  disease,  and  carried  them  as  far  as  our  time  and  £a«cilities  would 
permit. 

Susceptibility  of  the  offspring  of  insusceptible  fowls. — ^There  were  many 
reasons  why  it  seemed  possible  that  the  offspring  of  insusceptible  fowls 
might  inherit,  if  not  complete  immunity  from  the  disease,  at  least  a 
certain  degree  of  insusceptibility,  which  would  be  indicated  by  the 
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effects  of  dilated  viros.  Pasteur  had  made  some  experiments  upon 
this  qaestion,  and  concluded  that  no  degree  of  immunity  was  inherited, 
though,  in  the  published  report  of  his  experiments,  we  were  left  in  doubt 
as  to  whether  both  parents  were  thoroughly  protected  by  vaccination. 
Again,  the  chicks  were  inocculated  with  strong  virus,  which  could  onl^' 
show  that  they  had  not  acquired  complete  immunity,  without  giving 
any  indication  as  to  lesser  degrees  of  this. 

In  the  spring  of  1882  I  put  a  number  of  thoroughly  vaccinated  hens 
and  a  vaccinated  cock  in  an  inclosure,  where  they  were  completely  iso- 
lated from  other  fowls.  These  were,  from  time  to  time,  inoculated  with 
strong  virus  to  make  sure  that  their  immunity  was  not  lost  during  the 
experiment.  Their  eggs  were  hatched,  and  the  following  experiment 
proves  the  susceptibility  of  the  ofGspring: 

Sa^^ment  No.  1. — ^Two  chickens,  five  or  six  weeks  old,  the  offspring 
of  insusceptible  fowls,  were  inoculated  June  21  by  a  single  lancet  punct- 
ure with  virus  dilutea  1  to  2,500.  June  27,  one  has  plain  though  slight 
lesion,  the  second  has  but  a  faint  appearence  of  one.  June  29,  both 
have  the  local  congestion,  which  demonstrates  the  multiplication  of  the 
virus,  July  7,  the  lesion  in  each  case  is  very  much  developed,  though 
both  remain  welL  July  13,  the  lesions  have  nearly  disappeared;  both 
in  excellent  health.  This  virus  tested  on  other  fowls  at  the  same  time, 
and  in  the  same  strength,  produced  no  greater  effect  that  on  the 
chickens.  We  may  conclude,  therefore,  that  no  appreciable  degree  of 
immunily  can  be  conferred  by  fowls  upon  their  offspring  in  this  disease. 

JBffect  of  sterilized  virus  on  susceptibility. — From  the  considerations 
which  were  discussed  at  sufficient  length  in  my  preceding  report,  it 
seemed  that  the  immunity  acquired,  in  regard  to  contagious  diseases, 
from  a  first  attack,  must  be  due  to  the  living  matter  of  the  body  becom- 
ing inured  to  the  chemical  products  formed  by  the  disease  germs  during 
their  multiplication.  That  it  is  not  due  to  any  chemical  changes  in  the 
composition  of  the  tissues,  is  sufficiently  apparent  from  the  fact  that 
broth  made  from  insusceptible  fowls  is  still  a  perfect  cultivation  liquid 
for  fowl  cholera  micrococci. 

If  we  introduce  a  small  number  of  these  micrococci  into  the  tissues  of 
the  most  susceptible  fowl  they  produce  no  effect  whatever,  as  is  seen 
in  experiment  number  7,  where  fowls  inoculated  with  virus  diluted  as 
1  to  125,000  did  not  develop  even  a  local  irritation,  although  in  this  case 
from  ten  to  twenty  micrococci  must  have  been  placed  beneath  the  skin. 
This  would  indicate  that,  in  the  perfectly  healthy  tissues,  the  conditions 
are  such  that  the  bacteria  cannot  multiply.  When  we  introduce  a  larger 
number  of  germs,  there  is  a  correspondingly  increased  quantity  of  the 
chemical  products  not  only  placed  in  the  tissues  at  the  time  of  the  inoc- 
ulation, but  continually  being  formed.  These  products  we  know  to  be 
X>oisonons  from  their  effects  on  fowls  when  injected  beneath  the  skin  in 
a  concentrated  condition  and  free  from  living  organisms. 

Eeferring  the  reader  to  my  previous  report  for  a  complete  theory  of 
insusceptibility  and  its  production,  I  will  simply  detail  the  experiments 
that  have  been  made  up  to  this  time  to  throw  more  light  upon  this  dlffi- 
calt  qaestion. 

JExperiment  No.  2. — ^Nine  fowls  bought  in  the  market  May  25, 1882, 
were  divided  into  four  lots.  Lots  1, 2,  and  3  are  of  two  fowls  each,  and 
receive  hj-podermic  injections  of  cultivated  virus  sterilized  by  heat,  and 
iu  case  of  the  larger  doses  concentrated  over  a  water  bath.  Lot  No.  4 
contains  three  fowls,  and  is  preserved  without  treatment  for  compari- 
son. The  injections  were  made  three  times  daily  for  twenty-two  days, 
commencing  with  small  doses,  and  gradually  increasing  until  with  lot 
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3  th€y  rcacbed  what  represented  one  ounce  of  cnltivation  liquid.    The 
following  table  shows  the  hour  and  quantity  of  each  dose : 


Number  of  dose. 


1 
3 
8 

4 

8 

7 

8 

0 

lU 

11 

12 

14 
15 
18 
17 
18 
19 
20 
31 
22 
38 
24 
25 
28 
27 
28 
28 

ao 

81 
33 
83 
84 
35 
38 
37 
88 
39 
40 
41 
42 
43 
44 
45 
48 
47 
48 
49 
50 
51 
52 
53 
54 
55 
58 
57 
58 
59 
60 
61 
63 
63 
64 
65 
66 


D*y. 

May  27 

May  27 

May  27 

Mhv   28 

May  28 

May  28 

May  20 

May  29 

May  20 

May  3d 

May  30 

May  30 

May  81 

May  81 

May  31 

Jane    1 

June    1 

June    1 

Jnne    2 

June    2 

Jnne    2 

June    8 

Jnne    3 

June    3 

Jnne    4 

Jnne    4 

Jnne   4 

June    5 

Jnne    5 

Jnne    5 

June    6 

Jnne    6 

June    0 

June    7 

June    7 

Jnne    7 

Jnne    8 

Jnne    8 

June    8 

Jnne    0 

Jnne    9 

June    9 

Jnne  10 

June  10 

June  10 

Jnne  11 

Jnne  11 

Jnne  11 

Jnne  12 

Jnne  12 

June  12 

June  18 

Jnne  13 

June  13 

June  14 

Jnne  14 

Jnne  14 

Jnne  15 

Jnne  15 

June  15 

Judo  16 

June  16 

June  10 

June  17 

Jnne  17 

Jnne  17 

Hone 


9.30  a.  m. 

1.30  p.  m. 

7.15p.  m. 

9.00  a.  UL 

3.80  p.  UL. 

7.00  p.  m. 

8.30  a.  m. 

2.00  p.  m. 

7.80  p.  m. 

8.00  a.  m. 

1.15  p.m. 

7.30  p.  m. 

8.45  a.m. 

1.80  p.m. 

7.15  p.  m. 

7.30  a.m. 

1.30  p.m. 

7.80  p.  m. 

7.15  a.  m. 

1.30  p.m. 

7.30  p.  m. 

7.45  a.  m. 

1.45  p.m. 

7.00  p.  m. 

7.00  a.m. 

8.15  p.  m. 

T.45p.ni. 

7.30  a.  m. 

1.30  p.m. 

7.30  p.  m. 

7.30  a.  m. 

1.15  p.m. 

7.30  p.m. 

7.80  a.  m. 

12.30  p.  m. 

7.45  p.  m. 

7.30  a.m. 

1.80  p.m. 

7.15  p.m. 

7.80  a.  ra. 

1.30  p.  m. 

7.30  p.m. 

7.30  a.  m. 

1.30  p.  m. 

7.15  p.m. 

8.09  a.m. 

2.15  p.m. 

7.30  p.  m. 

7.80  a.  m. 

1.30  p.m. 

7.00  p.  m. 

7.30  a.  m. 

1.30  p.  ra. 

7.80  p.  m. 

7.45  a.  m. 

12.45  p.m. 

7.45  p.  m. 

7.30  a.  m. 

2.15  p.m. 

7.30  p.  m. 

7.45  a.  m. 

1.45  p.  m. 

7.30  p.  m. 

7.30  a.  m. 

i.ao  p.  m. 

7.50  p.  m 

LotL 

Lot  2. 

MiHima. 

Minium, 

1 

4 

8 

8 

8 

12 

4 

16 

5 

30 

8 

24 

7 

28 

6 

33 

9 

30 

10 

40 

11 

44 

12 

48 

13 

62 

14 

58 

15 

60 

18 

84 

17 

68 

18 

72 

19 

76 

20 

80 

21 

84 

22 

88 

23 

92 

24 

96 

25 

100 

28 

104 

27 

108 

28 

112 

29 

118 

30 

130 

31 

124 

82 

128 

83 

132 

84 

138 

85 

140 

88 

144 

37 

148 

38 

152 

30 

158 

40 

100 

41 

164 

43 

168 

43 

173 

44 

178 

45 

180 

46 

184 

47 

188 

48 

192 

49 

196 

50 

200 

51 

204 

52 

208 

53 

212 

54 

218 

53 

220 

58 

224 

57 

2:18 

58 

232 

60 

236 

60 

240 

60 

240 

CO 

240 

60 

240 

60 

240 

60 

240 

60 

240 

Lot  3. 


Mi$Uui. 

8 
16 

34 
83 
40 
48 
56 
64 
72 
80 
88 
96 
104 

118 
120 
128 
U8 
144 
153 
160 
188 
178 
184 
193 
200 
208 
218 
224 
232 
240 
248 
258 
884 
273 
880 
288 
298 
804 
313 
828 
838 
838 
844 
353 
380 


878 

.884 

893 

400 
406 
418 
424 
483 
440 
448 
458 
464 
473 
480 
480 
480 
480 
480 
480 
480 


The  irritation  produced  by  the  substance  injected  seemed  to  be  greater 
with  lot  1  than  with  the  others,  though  one  of  the  fowls  in  lot  2  was 
severely  affected.    This  irritation  was  most  intense  at  about  the  fiftieth 

dose. 
June  21y  the  fowls  of  lots  1,  2,  and  4,  and  one  of  those  in  lot  3,  were 
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iDocalated  with  virus  diluted  1  to  2,500;  the  second  one,  in  lot  3,  inocu- 
lated with  a  dilution  of  1  to  50,000. 

June  28,  all  the  birds  except  No.  2,  in  lot  3,  have  marked  irritation 
at  the  point  of  inoculation. 

July  7,  one  in  lot  2  is  very  sick,  also  one  in  lot  4.  The  bird  inoculated 
with  a  dilution  of  1  to  60,000  shows  no  results. 

July  14,  the  sick  fowl  of  lot  2  is  dead ;  the  others  have  recovered. 

The  birds  subjected  to  treatment  with  the  devitalized  virus  were,  con- 
sequently, equally  susceptible  t^ith  those  that  received  no  treatment, 
and,  therefore,  under  the  conditions  of  this  experiment  devitalized  virus 
is  powerless  to  protect  against  the  living  germs. 

In  this  experiment  there  was  no  satisl^tory  evidence  that  any  im- 
munity had  been  granted,  and  it  was  determined,  for  this  reason,  to 
repeat  it  with  a  larger  number  of  fowls,  and  in  case  of  the  smaller 
doses  to  give  these  in  full  amount  from  the  first.  The  duration  of  this 
experiment  was  two  days  greater  than  the  last. 

Experiment  No.  3. — Twelve  fowls  were  divided,  July  7,  into  six  lots  of 
two  each.  Five  of  these  lots  received,  three  times  daily,  by  hypodermic 
injtetion^  doses  of  sterilized  cultivation  liquid,  as  follows:  Lot  1,  5 
minims;  lot  2, 10  minims;  lot  3,  15  minims;  lot  4,  30  minims;  lot  5 
commenced  with  5  minims  and  increased  one  minim  each  dose  to  one 
drachm,  tiie  remaining  doses  being  of  this  quantity.  Lot  6  received  no 
treatment.  GHiie  first  dose  was  administered  July  7,  at  2.30  p.  m.;  the 
last  dose  July  31,  at  6.30  p.  m.    They,  consequently,  received  72  doses. 

August  5,  each  of  the  fowls  in  the  abve  six  lots  were  inoculated  with 
YiruB  diluted  1  to  1,000. 

August  15,  all  have  the  local  lesion  produced  by  inoculation. 

None  of  these  birds  were  sick,  but  the  effect  produced  on  the  lot  that 
received  no  treatment  was  no  greater  than  on  the  others.  No  immunity 
was,  therefore,  conferred.  The  virus  used  in  this  experiment  had  be- 
come somewhat  attenuated  by  standing,  or  some  of  the  fowls  would 
have  certainly  died  from  its  effects. 

Here,  again,  although  the  chemical  products  have  been  iigected  thrice 
daily  for  a  time  equal  to  that  required  to  produce  complete  insuscepti- 
bili^  by  vaccination,  and  although  the  dose  wa«  varied  so  as  to  be 
almost  certain  to  cover  the  quantity  that  would  be  produced  by  the 
number  of  germs  multiplying  as  a  consequence  of  vaccination,  our 
results  are  completely  negative.  Is  our  theory  of  insusceptibility  wrong, 
or  have  we  failed  in  some  of  the  conditions  necessary  to  its  production  7 
We  have  in  view  some  experiments  which  will  probably  decide  this  im 
portant  question. 

Vaccinations  tcith  diluted  virus. — ^Although  the  experiments,  detailed 
in  the  preceding  report,  were  suf&cient  to  demonstrate  that  this  virus 
might  be  diluted  until  when  inoculated  it  no  longer  produced  other 
effects  than  a  slight  local  irritation,  and  that  this  irritation  was  suffi- 
cient to  grant  an  immunity  from  the  effects  of  the  strongest  virus  in  the 
fature,  there  was  still  doubt  as  to  how  far  this  dilution  might  be  carried 
and  yet  produce  the  local  irritation,  without  which  no  degree  of  protec- 
tion resulted.  There  was  still  doubt  as  to  the  proper  dilutions  to  use 
for  practically  producing  insusceptibility  with  safety.  To  obtain  more 
definite  results  on  this  point,  a  number  of  experiments  were  made  which 
are  given  below. 

Experiment  Ko.  4. — ^Pour  fowls,  which  had  been  previously  inoculated 
with  a  dilution  of  1  to  80,000,  and  of  which  two  had  shown  a  perceptible 
local  irritatioii|  were  inoculated,  February  22,  with  a  dilution  of  1  to 
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10.000 ;  March  4,  the  two  which  resisted  before  have  plain  lesions ;  the 
others  are  not'affected. 

No  bad  effects  followed  this  inoculation. 

Experiment  No,  5. — Three  birds,  which  had  been  inoculated  with  a 
dilution  of  1  to  40,000  without  result,  were  again  inoculated,  February 
22,  with  a  dilution  of  1  to  10,000. 

March  4,  two  have  the  local  lesion.  The  third  one  showed  no  effects 
from  the  inoculation;  the  others  recovered  without  signs  of  sickness. 

Experiment  No.  6. — Two  birds,  that  ]|ad  been  inoculated  with  virus 
diluted  1  to  20,000  without  effect,  were  inoculated,  February  22,  with 
virus  diluted  1  to  10,000. 

March  1,  one  has  slight  lesion;  the  other  has  no  appearance  of  one. 
March  11,  both  are  sick;  the  12Ui,  one  died,  and  one  day  later  the  sec- 
ond one  died. 

Experiinent  No.  7. — ^Three  susceptible  Plymouth  Bock  hens  were  in- 
oculated, February  22,  with  virus  diluted  1  to  125,000.  The  inoculation 
produced  no  effect  whatever. 

Experiment  No.  8. — ^The  three  hens  of  experiment  7,  and  a  cock  of  the 
same  breed,  not  before  inoculated,  were  inoculated,  March  28,  with  virus 
diluted  1  to  100,000. 

April  3,  one  has  the  local  lesion;  the  8th,  a  second  has  this  lesion. 
The  others  were  not  affected. 

Experiment  No.  9. — ^The  four  fowls  of  experiment  8  were  inoculated, 
April  24,  with  a  dilution  of  1  to  80,000.    This  produced  no  effect 

It  was  not  possible  to  carry  these  experiments  any  further  during  the 
past  year.  The  following  table  is  a  recapitulation  of  the  results  of  all 
the  inoculations  with  dilutions  of  the  standard  virus  (see  report  for 
1881).  In  nearly  all  the  cases  where  the  local  lesion  was  produced  the 
fowls  were  afterwards  either  tested  with  strong  virus  or  were  exposed 
to  infected  runs,  and  none  have  died  from  either  of  these  tests.  The 
figures  in  the  column  headed  ^^ Dilution"  represent  the  number  of  parts 
of  salt  solution  to  each  part  of  standard  virus : 


Dilation. 

Knmber 
inooaUted. 

Local 
lesion. 

MUd 
attack. 

Death. 

No 

effect 

Ito           50 

500 

1,000 

2,500 

5,000 

10,000 

20,000 

40,000 

50.000 

80,000 

100,000 

125,000 

Totals.... 

1 
1 

16 
15 
3 
25 
4 
4 
1 
6 
4 
3 

1 
1 

12 

11 

2 

18 

2 

4 
4 
1 
6 

1 

1 
2 
8 
1 
4 
2 
3 

2 

2 

18 

83 

47 

t 

IG 

Taking  these  experiments,  then,  just  as  they  have  been  made,  and  we 
find  that  49  fowls  out  of  83  have  been  made  insusceptible  by  inoculation 
with  diluted  virus,  while  only  18  have  died ;  but  these  inoculations  were 
made,  not  with  the  idea  of  producing  immunity  with  safety,  but  to  learn 
the  effects  of  the  virus  diluted  to  different  degrees.  By  inoculating 
with  a  dilution  of  1  to  125,000  no  effect  is  produced.  A  dilution  of  1  to 
80,000,  or  probably  1  to  60,000,  might  be  used  safely  as  a  first  inocula- 
tion, and  with  this  the  most  susceptible  birds  would  contract  the  lesion 
and  obtain  immunity.    The  remaining  ones  should,  then,  be  inoculated 
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with  a  stronger  vims,  1  to  40,000,  or  1  to  20,000,  perhaps ;  we  are  unable 
to  decide  exactly  without  testing  it  in  this  manner  on  a  larger  number 
of  fowls.  K  any  remain  which  resist  a  second  time  the  virus  should  be 
gradually  increased  in  strength  until  all  have  become  insusceptible. 
How  many  different  strengths  of  virus  this  would  require  in  order  to 
make  the  operation  i>erfectly  safe  is  still  to  be  determined.  GHie  vary- 
ing susceptibilities  of  fowls  to  this  disease  is  the  great  obstacle  which 
we  have  to  encounter ;  but  this  must  be  overcome,  as  well,  with  any  vao- 
cine  prepared  by  other  methods. 

Hie  table  may  lead  to  some  misapprehension  in  regard  to  the  merits 
of  this  method,  because  from  the  different  susceptibilities  of  the  difterent 
lots  of  fowls  operated  upon  there  would  appear  to  be  as  large  a  proportion 
of  deaths  with  virus  diluted  as  1  to  20,000  as  with  that  diluted  as  1  to 
10,000,  or  even  as  1  to  1,000.  With  larger  numbers  of  fowls  this  dis- 
crepancy would  disappear.  That  the  effects  of  the  virus  gradually 
lessens  with  the  dilution  is  very  evident  on  a  little  consideration.  By 
inoculating  with  strong  virus  certainly  two-thirds  of  the  fowls  would 
die,  and  probably  a  larger  proportion,  as  this  is  the  rate  in  using  viru- 
lent blood,  while  the  cultivated  virus  is  much  stronger.  With  a  dUution 
of  1  to  10,000  but  one-fourth  die.  while  of  14  inoculated  with  a  dilution 
of  1  to  50,000,  or  greater,  none  nave  died. 

Of  ten  inoculated  with  dilutions  of  1  to  80^000,  or  weaker,  four,  or  two- 
fifths,  contracted  the  local  irritation  and  gained  immunity^  while  the  re- 
mainder were  not  affected.  Of  the  25  inoculated  with  a  dilution  of  1  to 
10,000,  six  died  and  two  had  mild  attacks ;  that  is  to  say,  the  virus  was 
too  strong  for  eight.  If  the  proportion  should  hold  good,  therefore,  and 
these  twenty-five  had  been  first  inoculated  with  a  dilution  of  1  to  80,000, 
the  ten  most  susceptible  ones  would  have  been  granted  an  immunity, 
and  tJiere  would,  consequently,  have  been  no  deaths  when  the  remainder 
were  inoculated  with  the  dilution  of  1  to  10,000.  In  this  case  all  would 
have  acquired  an  immunity  with  two  inoculations.  This  is,  perhaps,  a 
more  favorable  case  than  we  could  always  expect.  I  simply  call  atten- 
tion to  it  to  give  an  idea  of  how  the  metiiod  would  work  in  actual  prac- 
tice. 

Duration  of  th£  immunity. — ^It  is  important  to  know  how  long  we  can 
exi>ect  fowls  to  remain  insusceptible,  after  they  have  become  so  by  a 
mild  attack  by  inoculation  or  vaccination.  If  the  operation  must  be 
frequently  performed,  it  would  be  too  great  a  tax  on  animals  of  so  little 
value.  On  the  other  hand,  if  nearly  aU  should  retain  their  immunity 
through  life,  the  cost  of  the  operation  would  be  very  trifling  compared 
with  losses  from  cholera,  which  in  many  sections  almost  entirely  depopu- 
lates the  poultry  yards.  Fowls,  as  a  rule,  are  not  kept  after  they  are 
two  or  three  years  old,  so  that,  even  if  inoculated  when  young,  the 
duration  of  the  immunity  would  not  need  to  be  very  long. 

People  who  recover  from  contagious  diseases,  or  are  vaccinated  when 
young,  frequently  retain  the  immunity  thus  acquired  during  life ;  that 
id,  in  many  cases,  for  50  or  60  years.  Cattle  and  sheep  vaccinated  for 
charbon  have  been  shown  to  be  completely  insusceptible  after  eighteen 
months.    With  fowls  my  experiments  have  been  very  limited. 

The  following  tests  with  strong  virus  were  made  March  1, 1882: 

One  hen  that  had  been  inoculated  May  13, 1881,  resisted  perfectly. 

One  hen,  frequently  inoculated  without  success  during  the  fall  of  1880, 
resisted  perfectly. 

One  hen,  inoculated  in  the  spring  of  1881,  had  a  very  slight  local 
irritation  following  this  inoculation. 

One  hen,  which  had  been  several  times  inoculated  with  strong  viruS| 

4A 


50  REPORT   OP  THE   COBfMISSIONEB   OF  AGRICULTURE- 

t 

without  success,  during  the  winter  and  spring  of  1881,  oontracted  the 
disease  and  died. 

One  hen,  which  had  an  attack  of  cholera  and  recovered  in  August, 
1880,  resisted  perfectly. 

Two,  inoculated  in  November,  1881,  resisted  perfectly. 

Judging  from  the  above  experiments,  the  immnnity  will  be  retained 
in  most  cases  a  suilicient  time  to  make  one  successful  inoculation  all  that 
is  required  during  the  lifetime  of  a  fowl. 

Tests  op  disenfectants.— The  effect  of  the  different  disinfectants 
upon  the  virus  of  the  various  contagious  diseases  has  never  been  accu- 
rately determined.  Until  very  recently  there  was  scarcely  any  exi)eri- 
mental  data  to  guide  us  either  in  selecting  a  disinfectant  or  in  deciding 
the  strength  of  the  solution  in  which  it  should  be  used.  There  has, 
consequently,  been  much  doubt  in  regard  to  the  efficiency  of  many  of 
the  agents  formerly  relied  upon  as  dLiinfectants,  and  there  has  been 
even  more  doubt  in  regard  to  the  strength  in  which  these  chemicals 
should  be  used  to  give  satisfactory  results.  To  give  a  more  substantial 
basis  for  practical  disinfection  a  number  of  experiments  have  been  made 
which  remove  all  doubt  as  to  the  efficiency  of  a  certain  number  of  dis- 
infectants in  fowl  cholera,  and  show  very  clearly  the  strength  in  which 
they  should  be  used. 

Effeot  of  Platt's  chlorides.— a  quantity  of  this  disinfectant 
was  furnished  to  me  by  the  manufacturers,  with  the  request  that  I 
should  test  it  in  any  way  that  might  be  convenient.  It  is  represented 
to  be  a  saturated  solution  of  the  chlorides  of  magnesium,  potassium, 
sodium,  zinc,  &c. 

Eooperiment  No.  11. — ^Two  fowls  were  inoculated  April  24,  with  virus 
that  had  been  mixed,  for  fifteen  minutes,  with  five  times  its  volume  of 
a  dilution  of  Piatt's  chlorides  as  1  to  5. 

April  26.  The  tissues  at  the  point  of  inoculation  are  cauterized  by  the 
strong  chlorides  introduced  with  the  virus. 

There  were  no  symptoms  of  cholera  as  a  result  of  this  inoculation. 

Experiment  No.  12.— Two  fowls  were  inoculated  April  2i,  with  virus 
that  had  been  mixed,  for  fifteen  minutes,  with  five  times  its  volume  of 
Platfs  chlorides  diluted  as  1  to  10. 

April  26.  There  is  considerable  irritation  at  the  point  of  inoculation 
from  the  caustic  nature  of  the  disinfectant. 

May  7.  Yellow  urates. 

May  9.  One  dead. 

The  second  was  sick  some  days,  bat  recovered. 

Experiment  No.  13.— Two  fowls  were  inoculated  April  24,  with  virus 
mixed,  as  in  experiment  12,  with  Piatt's  chlorides  diluted  as  1  to  20. 

April  26.  The  irritation  produced  by  the  disinfectant  at  the  point  of 
inoculation  is  less  than  in  the  two  preceding  experiments,  but  it  is  stUl 
noticeable. 

May  7  and  8.  Yellow  urates  and  diarrhea ;  both  sick. 

May  13.  The  two  birds  have  recovered,  the  attack  being  rather  mild. 

From  these  experiments  we  concluded  that  Piatt's  chlorides  might 
be  relied  upon  to  destroy  the  virus  of  this  disease  in  dilutions  of  1  to  5, 
but  that  in  greater  dilutions  it  was  without  effect. 

As  there  has  recently  been  considerable  discussion  as  to  the  value  of 
the  chlorides  as  disinfectants,  and  as  these  experiments  might  1>e  con- 
sidered too  few  to  allow  positive  results,  I  determined  to  test  tiie  effect 
of  this  solution  by  laboratory  methods. 

Experimentfi  Nos,  14  to  16. — To  the  sterilized  cultivation  liquid  in  three 
tubes  was  a(Mod;resx)ectively,  one-fourth,  one-ninth,  and  one-fourteenth 
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of  its  volame  of  Piatt's  chlorides.  A  few  drops  of  virus  were  then 
added  and  the  apparatus  allowed  to  stand  for  two  hours.  At  the  end 
of  this  time,  two  drops  were  taken  from  each  tube  and  placed  in  the 
sterilized  liquid  of  fi'esh  tubes.  It  is  plain  that  if  the  germs  were  de- 
stroyed by  the  disinfectant  there  would  be  no  multiplication  in  the  ftesh 
tubes,  while  if  they  retained  their  vitality  this  would  be  very  evident 
from  their  rapid  development.  The  tubes  were  kept  at  10(P  F.  for 
twenty-four  hours,  when  the  germs  that  had  been  treated  with  the  dilu- 
tions of  1  to  15  and  1  to  10  were  found  to  have  retained  their  vitality 
and  multiplied  at  the  usual  rate,  while  those  which  had  been  in  the 
solution  of  1  to  5  had  not  multiplied  and  were  evidently  dead. 

The  laboratory  test  and  the  inoculation  experiments  coincide  exactly, 
therefore,  and  the  efficacy  of  the  solution  may  be  regarded  as  definitely 
determined,  as  far  as  regards  this  virus. 

•  Effect  of  sulphueio  aoid. — ^It  had  been  ascertained  by  inoculation 
experiments  that  a  one-half  per  cent,  solution  of  sulphuric  acid  very 
quickly  destroys  the  activity  of  the  virus  in  this  disease.  It  was  desir- 
able to  know  if  a  weaker  solution  might  be  depended  upon  to  produce 
the  same  effect.  The  following  experiments  are  conclusive  on  tibis 
point: 

JExperiinents  Noa,  17  and  18. — To  the  sterilized  liquids  of  two  tubes 
was  added  sufficient  sulphuric  acid  to  make  solutions  of  one-eighth  and 
one-quarter  of  one  per  cent.  A  few  drops  of  virus  were  then  added, 
and  after  agitation  allowed  to  stand  for  an  hour  and  a  half.  At  the 
end  of  this  time  two  drops  were  taken  from  each  tube  and  placed  in  a 
fresh  cultivation  apparatus.  In  twelve  hours  the  germs  had  multiplied 
until  the  liquids  in  eaeh  tube  were  turbid. 

UxperimenU  Nos.  19  and  20. — ^After  the  virus,  in  the  foregoing  experi- 
ments, had  been  in  the  disinfectant  for  twenty -four  hours,  two  drops 
were  again  taken  from  each  tube  and  placed  in  a  fresh  cultivation 
apparatus.  After  twelve  hours^  cultivation  it  was  evident  that  the 
germs  had  survived  the  twenty-four  hours'  treatment  with  one-eighth 
per  cent,  of  the  acid.  It  was  only  after  thirty-six  hours  that  a  slight 
opalescence  was  seen  in  the  second  tube.  The  stronger  solution  had, 
therefore,  destroyed  most  of  the  germs  within  the  twenty-four  hours, 
or,  at  least,  had  greatly  enfeebled  them.  It  is  plain  from  this  that  the 
one-half  per  cent,  solution  of  sulphuric  acid  is  the  weakest  that  can  be 
used  with  safety. 

Effect  of  carbolic  acid. — It  was  ascertained  in  previous  experi- 
ments, by  inoculation,  that  a  1  per  cent,  solution  of  carbolic  acid  very 
quickly  destroyed  the  activity  of  this  virus.  Would  the  laboratory  tests 
confirm  this,  and,  if  so,  would  a  weaker  solution  prove  equally  effective  t 
To  determine  this  the  following  experiments  were  made: 

Exp&rimenU  Nos.  21  to  23. — ^The  germs  were  placed  in  solutions  of  the 
strength  of  1  per  cent.,  three-fourths  per  cent,  and  one-half  per  cent., 
accoiding  to  the  same  method  as  in  the  preceding  experiments.  After 
an  hour  and  a  half  they  were  placed  in  cultivation  tubes  to  test  their 
vitality.  Those  which  had  been  in  the  1  per  cent,  and  the  three-fourths 
-per  cent,  solutions  were  destroyed  and  unable  to  multiply,  while  those 
which  had  been  in  the  one-half  per  cent  solution  were  still  active. 

Bxperimeni  No.  24. — After  the  virus  had  been  in  the  one-half  percent, 
solution  of  carbolic  acid  for  twenty-four  hours,  its  vitality  was  again 
test^  by  cultivation.  This  time  it  was  unable  to  multiply,  and  was 
evidently  dead. 

A  three-fourths  per  cent,  solution  of  carbolic  acid  is,  then,  sufficient 
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to  destroy  this  vims  within  an  hoar  or  two,  while  a  one-half  per  cent, 
solution  will  accomplish  this  within  twenty-fonr  honrs. 

Effect  of  gltceroborate  of  soda. — ^A  communication  having 
been  made  to  the  French  Academy  of  Science,  in  which  this  agent  was 
recommended  as  a  more  efficient  disinfectant  than  carbolic  add,  and  at 
the  same  time  &ee  from  poisonous  properties,  I  prepared  some  accord- 
ing4;o  the  formula  given  in  that  paper  and  tested  it  as  below : 

IlxperimenU  Nos.  25  afid  26. — ^This  virus  was  placed,  as  in  the  preced- 
ing experiments,  for  one  and  one-half  and  for  twenty-four  hours  in  a  1 
per  cent,  solution  of  the  glyceroborate.  Its  vitality  was  then  tested 
by  cultivation^  and  in  each  case  it  multiplied  with  its  usual  activity. 
The  glyceroborate  cannot  be  regarded^  therefore,  as  a  very  efficient 
disinfectant. 

Effect  of  chloroform.— This  agent  is  frequently  useful  in  th^ 
laboratory  for  destroying  germs  in  liquids  that  are  afterwards  to  be  ex- 
amined for  bacterial  pr^ucts,  as  it  can  be  easily  removed  by  distilla- 
tion, thus  leaving  the  original  liquid  free  from  any  contamination  with 
the  disinfectant. 

Ea^^erimenU  JTm.  27  to  29. — The  living  germs  were  placed  for  two 
hours  in  solutions  containing  10  per  cent,  3  per  cent.,  and  1  x>er  cent. 
of  chloroform.  Their  vitality  was  then  tested  by  cultivation.  Those 
which  had  been  in  the  10  per  cent,  and  the  3  per  cent,  solutions  were 
unable  to  multiply,  while  those  tiiat  had  been  in  the  1  per  cent,  solution 
were  still  vigorous  and  apparently  unaffected. 

Effect  of  chromic  aced. — Eofperiment  No.  30. — ^Virus  was  placed 
for  two  hours  in  a  one-tenth  per  cent,  solution  of  chromic  acid.  Its  vital- 
ity was  then  tested  by  cultivation.  It  multiplied  actively  and  rendered 
the  liquid  opalescent  after  the  usual  time.  Chromic  acid  in  this  strength 
is  not  a  disinfectant  for  this  virus,  although  other  observers  have  found 
it  efficient  with  the  virus  of  different  diseases. 

Effect  of  iodine. — Uxperiments  Nbs.  31  to  33. — ^The  virus  was  placed 
in  three  solutions  having  respectively  the  strength  of  one-fifth,  one- 
eighthy  and  one-tenth  of  1  per  cent,  of  iodine,  and  twice  this  quantity 
of  iodide  of  potassium  to  cause  solution.  After  two  hours  it  was  placed 
in  cultivation  tubes  to  test  its  vitality.  In  each  of  these  cases  the  germs 
were  destroyed  by  the  disinfectant.  In  treating  virulent  blood  with 
this  disinfectant,  it  was  found  that  a  one-eighth  x>6r  cent,  solution  no 
longer  destroyea  its  activity  when  tested  by  inoculation.  Is  there  a 
discrepancy  here  T  I  am  inclined  to  think  that  the  iodine  caused  a 
coagulation  of  the  blood  which  protected  the  germs,  in  this  case,  from 
the  action  of  the  disinfectant.  It  is  a  point  worthy  of  further  investi- 
gation* 


COMPARISON  OF  SOME  EEOENT  STUDIES  OP  DISDfFEOT. 

ANTS. 

The  effect  of  disinfectants  in  solutions  of  a  definite  strength,  and 
acting  for  a  definite  length  of  time,  has  recently  received  considerable 
attention.  Koch^  of  Berlin,  hasl^tudied  the  effect  of  these  on  the  Bar 
eiOm  anthraois;  Arloing,  Oomevin,  and  Thomas  have  studied  the  effect 
on  the  virus  of  olMrbon  tympiomatique^  known  in  this  country  as  black 
leg  and  liUkck  gimrfer/|^St^berg  has  experimented  with  the  microcoocui 
MqftiouSj  whUe  my  own  experiments  have  been  made  with  the  miorococ- 
ous  of  fowl  cholera.    These  investigations  are  giving  us  data  which 
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place  the  subject  of  dismfection  on  a  mach  more  Becoie  foimdation  than 
it  has  ever  rested  apon  before,  but  there  is  still  much  to  be  desired*  It 
will  be  instructive  to  compare  the  results  of  these  different  experiments, 
where  they  admit  of  it,  but  it  must  be  borne  in  mind  that  the  bacteria 
of  anthrax  and  black  quarter  botli  form  spores,  and  hence  these  vi- 
ruses, x>articularly  when  dried,  resist  much  stronger  agents  than  do  the 
micrococci. 

BiGHLOBiDE  OF  MEBCUBT,  OB  OOBBOSIVE  SUBLIMATE.— This  is  Con- 
sidered by  Koch  the  disenfectant  |Mir  excellence.  It  destroys  spores  even 
in  solution  of  1  to  20,000.  Solutions  of  1  to  5,000  to  1  to  1,000  are  ca- 
pable of  destroying  spores  in  a  few  minutes  even  when  applied  as  spray. 
The  solution  of  1  to  5,000  destroys  the  virus  of  black  quarter,  either 
firesh  or  dried. 

Iodine.— Saturated  solutions  destroy  both  charbon  virus  and  the 
virus  of  black  quarter  when  in  a  fresh  condition.  Solutions  of  one-fifth 
I>er  cent,  destroy  the  septicsemic  virus ;  those  of  one-tenth  per  cent  flEul 
to  do  this.  The  fowl  cholera  virus  is  destroyed  by  solutions  of  one- 
tenth  percent.,  which  is  as  £eur  as  the  tests  have  been  carried. 

Oabbolio  agid. — ^Two  per  cent  solutions  do  not  destroy  the  spores 
of  anthrax;  when  of  a  strength  of  five  per  cent,  it  destroys  them  in  two 
days.  Its  action  is  very  energetic  on  tiie  rods ;  when  in  the  proportion 
of  1  to  850  it  entirely  prevents  their  development  Two  per  cent  solu- 
tions destroy  the  virus  of  black  quarter  whether  dry  or  fresh,  but  re- 
quire from  eight  to  twenty  hours.  When  in  the  proportion  of  one  and 
one-fourth  per  cent  it  destroys  the  microcoooua  iepticusj,  but  £eu1s  when 
no  stronger  than  one-half  per  cent  Solutions  of  tnree-iourths  per  cent 
destroy  tiie  virus  of  fowl  cholera  in  two  hours,  and  those  of  one-half 
per  cent  destroy  it  in  twenty-four  hours.  In  oil  or  alcohol,  according 
to  Koch,  it  loses  its  antiseptic  qualities. 

SuLPHUBio  AOID. — Destroys  fresh  black  quarter  virus  in  5  per  cent 
solutions,  and  the  virus  of  septicemia  and  fowl  cholera  in  one-half  per 
cent  solutions. 

Salioyuo  agid. — Said  to  be  without  effect  on  anthrax  virus ;  de- 
stroys black  quarter  virus  in  solutions  of  one-tenth  per  cent.  It  neu- 
tralizes septicsBmic  virus,  when  present,  in  H  per  cent,  and  fowl  chol- 
era virus  at  1  per  cent. 

BoBACio  acid.— Without  eflTect  on  anthrax  virus :  destroys  that  of 
black  quarter  in  solutions  of  5  per  cent,  and  that  of  septicsBmia  in  2 
per  cent 

KiTBio  ACID.— Destroys  black  quarter  virus,  when  present,  to  the 
extent  of  5  per  cent,  and  septicsBmic  virus  in  one-fourth  per  cent 

BTiTBATB  OF  siLVEB. — One-tenth  per  cent,  destroys  black  quarter 
virus,  either  dry  or  fresh. 

PEBMANaANATE  OF  POTASH.— Five  per  cent,  destroys  either  anthrax 
or  fresh  black  quarter  viruses,  and  2  per  cent,  destroys  septic»mic 
virus. 

SuiiPHATE  OF  COPPBB. — ^Twenty  per  cent  destroys  virus  of  black 
quarter,  dry  or  fr*esh ;  and  one-fourth  per  cent,  is  sufficient  with  septi- 
cemic virus. 

SuiiPHATE  OF  IBON. — One-fourth  per  cent  destroyed  the  virus  of 
septicaemia,  but  20  per  cent  failed  with  black  quarter.  The  sulphates 
of  iron  and  copper  deserve  more  extensive  investigation,  especially  as 
poisons  for  the  micrococcL 

Hydbochlobio  ACID. — It  requires  50  per  cent  to  destroy  the  virus 
of  black  quarter,  while  2  per  cent,  destroys  that  of  anthrax  and  one- 
half  per  cent  tJiat  of  septicsemia. 
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Ohlobide  of  zinc— Is  without  eifect  on  the  spores  of  anthrax  in  6 
per  oent.  solutions,  acting^  for  a  month ;  destroys  septictemic  virus  in 
solutions  of  2^  per  cent. 

SULPHUEOTJB  ACID  OAS. — Destroys  rods,  but  not  dry  spores  of  ohar- 
bon,  when  present  in  the  atmosphere,  to  the  extent  of  1  per  cent.;  is 
without  effect  on  the  virus  of  black  quarter;  according  to  Sternberg,  1 
per  cent,  destroys  vaccine  virus. 

Beomine  gas. — This  is  one  of  the  few  agents,  and  the  only  gas, 
which  destroys  the  virus  of  black  quarter  with  certainty. 

This  list  includes  the  most  powerful  disinfectants  which  have  been 
discovered  up  to  this  time,  and  all  of  those  which  have  been  tested  with 
more  than  one  virus.  It  will  be  noticed  that  the  micrococci  of  septi- 
caemia and  fowl  cholera  are  destroyed  with  about  the  same  strength  of 
solution,  while  the  two  viruses  which  form  spores  resist  much  more 
concentrated  disinfectants.  There  are  many  other  agents  to  be  tested^ 
some  of  which  have  already  been  tried  with  one  or  the  other  of  the  con- 
tagia  above  referred  to,  and  it  is  hoped  that  the  near  fhture  will  enable 
us  to  undertake  the  disinfection  of  buildings  or  grounds  with  a  certainty 
that  we  will  accomplish  this  in  a  reasonable  time. 

The  method  of  testing  disinfectants  in  the  laboratory  which  I  have 
perfected,  and  which  so  far  has  given  results  corresponding  so  exactly 
with  inoculation  experiments,  will  be  of  very  great  assistance  in  this 
class  of  studies.  Formerly,  we  were  obliged  to  make  a  considerable 
number  of  inoculation  experiments  before  we  could  hit  upon  the  exact 
strength  of  disinfectant  necessary  to  destroy  the  virus  in  a  given  time. 
l^oWf  the  first  trials  can  be  made  in  cultivation  tubes,  and  two  or  three 
Inoculations,  to  confirm  thesC)  make  our  conclusions  perfectly  safe. 


OUB  ANIMAL  PLAGUES  AND  THE  MEANS  OP  CONTROLLING 

THEM, 

Each  year,  as  we  sum  up  the  investigations  that  we  have  made,  and 
compare  them  with  what  has  been  accomplished  by  others  who  are 
working  in  the  same  field,  we  are  confronted  by  the  ever-recurring 
question:  What  i)ractical  means  are  at  our  disposal  for  controlling  the 
plagues  which  annually  produce  such  havoc  among  our  different  varie- 
ties of  live  stock !  With  none  of  these  diseases  have  we  any  inter-State 
regulations  for  isolating,  quarantining,  destroying,  or  otherwise  dispos- 
ing of  affected  animals  to  prevent  the  dissemination  of  the  contagion, 
and,  with  many  of  them,  it  is  doubtful  if  such  regulations  ever  will  or 
can  be  practically  enforced. 

The  annual  destruction  of  our  agricultural  capit'il,  however,  from  the 
ravages  of  contagious  diseases  reaches  an  enormous  aggregate ;  it  is 
increasing  with  the  density  of  our  population  and  the  greater  develop- 
ment of  the  live-stock  industry ;  and  it  goes  on  from  day  to  day,  from 
month  to  month,  and  from  year  to  year.  We  may  shut  our  eyes  to  the 
loss;  we  may  steadily  refuse  to  acknowledge  it ;  we  may  console  our- 
selves with  the  thought  that  those  who  call  our  attention  to  it  are  alarm- 
ists and  are  seeking  to  advance  their  own  interests,  and  yet,  all  the  time, 
tliere  is  coming  up  a  cry  from  every  section  of  our  country  for  assistance. 
The  fowls  are  dying  with  cholera  from  the  Atlantic  to  the  Pacific,  and 
from  the  British  Possessions  to  the  Gulf  of  Mexico ;  hog  cholera  has 
spread  itself  over  the  great  pork  producmg  regions  of  oui*  country.  Cattle 
are  affected  on  tlie  Atlantic  seaboard  with  pleuix)-pneumonia,  at  the  South 
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with  Texas  fever;  in  the  South  west  with  charbon  and  Texas  fever,  and  in 
all  parts  of  our  territory  with  black  quarter,  tuberculosis  and  enzootic 
abortion.  We  even  Aid  the  markets  of  the  world  closed,  in  some  cases, 
against  our  pork  products  because  of  a  real  or  fancied  danger  from 
trichiniasis. 

Until  recently,  there  has  been  but  little  known,  even  by  the  veteri- 
nary profession,  of  the  nature  of  these  diseases  or  of  any  satisfactory 
methods  of  controlling  them ;  but  the  last  half-dozen  years  has  added 
80  much  to  our  knowl^ge,  and  has  so  materially  modlHed  the  views  of 
scientists  in  regard  to  available  means  of  prevention,  that  it  seems  de- 
sirable, in  this  report,  to  make  a  brief  review  of  those  plagues  which 
are  doing  the  most  damage  and  which  are  most  worthy  of  Governmental 
consideration. 

PBEVEKTION  OP  FOWL  OHOLBBA. 

If  we  examine  the  reports  received  each  year  at  this  Department, 
firom  the  difterent  parts  of  the  country,  we  find  that  chicken  cholera  is 
mentioned  as  being  destructive  to  the  fowls  in  more  than  half  of  the 
counties  heard  £rom.  The  losses  are  estimated  all  the  way  from  a  few 
hundred  dollars  to  as  high  as  two  hundred  thousand  dollars  in  single 
counties,  and,  if  we  consider  that  the  remaining  counties  are  affected  to 
an  equal  extent,  it  is  not  difficult  to  realize  the  immense  amount  of 
capital  that  is  annually  swept  out  of  existence  by  this  plague.  It  may 
be  that  ten  millions  of  dollars  would  cover  the  annual  loss,  but  it  is 
about  as  likely  to  reach  fifteen  or  twenty  millions* 

The  germs  of  this  disease  enter  the  system  by  the  digestive  organs, 
and  they  are  generally  taken  with  the  food.  The  contagion  is  spread 
by  means  of  the  excrement  of  sick  fowls  or  the  fiesh  or  other  parts  of 
dead  ones.  Frequently,  no,  doubt,  it  is  carried  considerable  distances 
by  small  birds  which  are  also  subject  to  it. 

If  the  feeding  places  and  runs  are  kept  free  from  these  germs,  there 
is  no  danger  of  the  fowls  ever  becoming  affected.  Of  course  this  could 
be  accomplished  by  a  daily  sprinkling  with  a  disinfectant,  but  tins 
would  be  entirely  too  expensive  a  method  to  be  practical,  even  in  large 
poultry  establishments.  The  most  that  we  can  expect  is  that  when 
cholera  is  in  a  section  the  poultry-owners  will  watch  their  fowls,  and.  in 
case  of  sickness,  at  once  remove  the  affected  birds  from  the  flock.  The 
feeding  grounds  and  houses  should  then  be  sprinkled  with  the  disinfect- 
ant (sulphuric  acid  8  ounces,  water  8  gallons),  and  the  probability  is 
that  no  more  deaths  will  occur  until  the  contagion  is  again  introduced 
from  abroad. 

There  are  many  oases,  however,  in  which  the  nins  are  thoroughly 
infected  and  remain  so  from  year  to  year.  Under  such  circumstances, 
the  poultry  houses  must  be  thoroughly  cleaned  throughout,  and  the 
woodwork  and  floors  completely  saturated  with  the  disinfectant.  Buns 
must  be  fenced  off  for  the  fowls  and  these  inolosures  thoroughly 
sprinkled.  On  a  small  scale  this  may  be  done  with  a  watei-ing  pot,  and 
on  a  larger  one  with  a  cask  or  barrel  mounted  on  wheels, as  with  street 
sprinklers.  The  dLsinfectant  costs  very  little,  even  when  several  barrels 
of  it  are  made ;  it  is  thoroughly  reliable,  and,  consequently,  by  proceed- 
ing in  this  way  poultry  can  be  raised  with  the  greatest  safety,  as  far  as 
this  disease  is  concerned. 

There  are  people,  however,  who,  from  a  disinclination  to  try  ahything 
new  that  requires  either  expense  or  exertion,  will  not  watch  their  fowls 
or  disinfect  the  houses  and  feeding  places.  My  experience  with  farmers 
leads  me  to  conclude  that  this  class  comprises  the  great  majority  of 
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povUrj'iaaMn,  and  that,  eonaeqiiently,  aldioa^  we  hsve  a  very  per- 
ftet  lOMdy  Cor  clikJcoi  diolam,  it  has  notbeen  and  probably  will  never 
be  iseDeiaUy  adopted.  The  avm^  feniier  wanti  something  different ; 
he  IS  wiDiBg  to  try  a  reoMdy,  but  he  la  not  willing  to  repeat  it  very 
c^ten.  If  an  ammal  is  sick,  he  thinks  one  do^e  of  medicine  should  cure 
it;  and  so,  to  pipteut  foid  ehcdera.  he  wiU  work  £or  a  few  hours,  or  go 
to  a  sli|^  eipfiiarL  but  this  must  oe  the  end  of  it ;  he  will  not  trouble 
himsflf  about  the  nnds  again  for  a  year,  if  he  can  possibly  avoid  it. 

This  being  the  fiict,  and  I  doubt  if  any  one  who  attempts  to  intro- 
dnee  disintetion  and  dose  attention  will  ever  contest  it,  it  is  perfectly 
apparent  that  there  is  but  one  way  of  controlling  this  destructiye 
seourge.  The  finds  most  be  made  insusc^ytible  to  it;  they  must  be 
grsnted  an  imaumity  fitnn  the  eflbcts  of  the  contagion;  they  must  be 
enabled  to  ran  upon  infected  grounds  and  to  eat  food  soiled  with  the 
aetire  getms  of  the  disease  and  not  suffer  finom  it.  Very  well;  this 
condition,  diiBenlt  as  it  would  have  appeared  no  Ion  ger  than  three  years 
ago.  is  perfectly  feasible  at  this  time,  thanks  to  the  discoveries  made 
witnin  so  short  a  period.  We  can  change  the  virus  into  a  vaccine,  and 
at  a  comparativdy  small  expense  we  can  grant  our  fowls  an  immuni^ 
from  this  disease.  There  are  even  a  number  of  methods  by  which  this 
can  be  done,  each  of  which  is  sufSdently  i>6rfect  at  the  present  time  to 
be  practical,  b«it  aJl  of  which  will  doubtless  he  improved  when  tested 
upon  a  larger  scale.  I3ie  choice  between  them  also  depends  upon  their 
practical  working  when  used  upon  thousands  or  tens  of  thousands  of 
fowls.  How  this  virus  or  vaccine  can  be  made  and  distributed  so  as  to 
reach  the  consumer  in«  reliable  condition,  wiU  be  considered  in  a  suc- 
ceeding paragraph. 

What  we  wish  to  insist  upon  is  that  the  investigations  of  this  disease 
have  thrown  so  much  light  upon  its  nature,  and  the  manner  of  its 
spread,  that  we  are  able  to  control  it  in  a  very  satis&ctory  manner. 
We  have  not  found  a  medicine  that  will  cure  a  diseased  fowl,  and  pos- 
sibly never  shall,  but  we  have  discovered  something  infinitely  better 
and  more  usedbl — an  approximately  perfect  preventive. 

FBBTENTION  OF  HOa  CHOLEBA,  OB  SWIMB  PLAGUE. 

This  disease  is  still  very  prevalent  A  large  mtgority  of  the  counties 
in  some  States  suffered  from  its  ravages  in  1880,  and  we  have  no  reason 
to  believe  that  the  losses  from  it  have  diminished  in  any  degree  since 
that  year.  The  investigations  of  this  Department,  which  have  been 
carried  on  for  a  number  of  years,  have  shown  that  its  extension  was  due 
to  contagion ;  they  have  enumerated  the  symptoms  and  pointed  out  the 
diseased  organs;  tiiey  have  even  indicated  the  bacterial  parasite  which 
is  responsible  for  originating  t^e  plague.  This  is  much — ^it  is  far  more 
than  the  most  sanguine  veterinarian  conld  have  reasonably  expected  to 
see  accomplished  in  so  short  a  time.  Still  we  lack  something.  We^ow 
our  enemy,  but  we  have  not  conqaered  hiuL  The  mortality  from  this 
pest  continaes  unabated;  and  until  we  have  introduced  some  effectual 
means  of  controlling  this,  the  great  practical  end  of  these  investigations 
has  not  been  reached. 

In  what  direction  shall  we  look  for  this  much  desired  remedy  T  Oan 
we  disinfect  the  great  hog  pastures  of  the  West  and  South  T  Oan  we 
reasonably  hope  in  our  present  circumstances  to  quarantine  or  destroy 
the  thousands  of  diseased  animals  now  annually  to  be  foimd  in  our  vari- 
ous States  T  No,  indeed ;  the  thing  is  plainly  impossible.  The  demon- 
stration of  the  contagiousness  of  the  disease  has  enabled  our  agricultur- 
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ists  to  do  sometMng  to  prevent  its  spread ;  bat  without  Grganized  effi>ilB 
the  individual  fiarmer  is  praeticaUy  at  the  mercy  of  the  disease. 

Our  investigations  have  shown  that  the  plague  is  a  non-recurrent  fever, 
and  that  the  germs  might  be  cultivated ;  they  have  even  proved  that 
these  germs  may  be  made  to  lose  their  virulent  qualities  and  produce 
a  mild  aflfection.  Surely,  we  have  here  sufficient  evidence  to  show  that 
a  reliable  vaccine  mi^t  be  easQy  prepared^  if  we  carried  our  inves- 
tigations but  a  little  way  fiuther.  If  we  had  such  a  vaedne,  if  it  were 
furnished  in  sufficient  quantitieB  and  of  a  reliable  strength,  if  it  proved 
safe  in  the  hands  of  tiie  tajnaner,  would  not  our  problem  be  solved  t 
Gould  we  reasonably  expect  anything  more  or  better  for  this  disease  t 

M.  Pasteur  *  has  recently  ccmflrmf^  our  American  investigations  in  a 
very  complete  manner.  He  shows  that  the  disease  is  prc^uced  by  a 
micrococcus,  that  it  is  non-recurrent,  that  the  virus  may  be  attenuated 
and  protect  firom  subsequent  attacks,  and  he  promises  a  vaccine  by 
spring. 

This  should  certainly  inspire  our  people  with  confidence,  and  it  should 
incite  our  authorities  to  give  the  suffering  pork-producers  the  fiill  bene- 
fit of  these  discoveries  at  the  earliest  possible  moment.  There  may  be 
objections  to  vaccination,  and  I  doubt  not  these  are  of  a  certain  impor* 
tanoe,  but,  with  hog  cholera  already  distributed  over  our  whole  hog- 
raising  tmitory,  these  can  have  but  little  weight  comx>ared  with  the 
incalculable  benefit  that  would  be  conferred  by  a  practicable  system  of 
vaccination. 

PSEYBNTION  OF  TEXAS  FEYEB. 

With  Texas  fever  we  have  a  number  of  exceedingly  difficult  problems 
to  solve.  The  conditions,  in  this  case,  are  very  d^erent  from  Uiose 
connected  with  either  fowl  cholera  or  swine  plague.  With  this  disease 
we  have  an  Infected  and  an  uninfected  part  of  the  country,  between 
which  a  very  definite  line  may  be  drawn.  The  question  of  greatest 
importance  in  this  case  is  to  stop  the  encroachment  of  the  infection  upon 
the  previously  healthy  country.  Before  this  can  be  accomplished,  the 
border  line  of  the  infected  district  must  be  traced  from  tibie  Atlantic 
coast  of  Virginia  to  its  southwestern  terminus.  During  the  past  sum- 
mer we  succeeded  in  locating  nearly  two  hundred  miles  of  this  line  in 
the  State  of  Virginia.  At  present,  it  appears  as  though  there  would  be' 
at  least  another  hundred  miles  of  this  line  to  trace  before  we  can  feel 
certain  of  the  distribution  of  the  infection  in  t|us  one  State.  Through 
I^orth  Carolina,  South  Carolina,  and  Georgia  we  already  know  the  loca- 
tion of  the  greater  part  of  this  line  with  sufficient  accuracy.  From  this 
westward,  however,  we  are  in  the  greatest  doubt,  and  it  will  be  neces- 
sary to  examine  almost  every  mile  until  we  are  across  the  Mississippi 
Valley. 

That  the  disease  is  advancing  toward  the  Korth  with  comparatively 
rapid  strides,  in  the  district  so  far  examined^  can  no  longer  be  con- 
tested. Is  this  equally  true  in  the  Mississippi  Valley  t  And,  if  so,  what 
is  the  rate  of  progress  towa  rds  the  great  cattle  regions  of  Kentucky^  Illi- 
nois, Iowa,  Missouri,  and  Kansas  f  And  how  many  miles  must  still  be 
crossed  before  tJiese  regions  are  invaded  f  What  significant  questions 
are  these  for  one  of  our  greatest  agricultural  industries ;  and,  yet,  who 
has  thought  of  them,  who  knows  their  import,  who  has  any  definite 
knowledge  of  the  situation  I 

When  the  infected  district  is  once  accurately  outlined,  the  work  may 

*  Ij.  FAaTBUB:  Sor  le  tooget,  oa  mal  rouge  des  poros.    CompU$  JSmdut,  xcv.,  p.  11S0> 
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be  begnn  with  iDtelligence  and  sjBtem.  There  most  be  laws  that  will 
absolatelj  prereBt  the  dnring  of  cattle  from  the  infwted  to  the  anin- 
feeted  sections,  except  donng  the  months  of  December  and  January. 
It  is  probable  that  cattle  maj  be  carried  for  slan^prhter  over  fenced  rail- 
roads without  danger.  In  the  East,  this  law  will  not  be  a  matter  of 
iDoonvenienoe  to  any  one  except  the  petty  cattle  dealers  of  Virginia, 
who  buy  stock  cattle  in  the  infected  parts  and  represent  them  to  their 
customers  as  coming  from  uninfected  counties.  It  is  these  unscrupu- 
Ions  men  who  are  responsible  for  mm^  of  the  loss  which  annually  occurs, 
and  they  are  abont  the  only  class  of  people  who  are  not  anions  for  leg- 
islation regulating  this  traflie  and  protecting  the  healthy  stock  of  the 
State.  Fat  cattle  shipped  or  driven  to  market  would  not  be  troubled, 
as  the  greater  port  of  these  go  to  the^  boats  at  Richmond,  West  Point, 
or  Norfolk ;  and  all  these  points  being  within  the  infected  district  no 
harm  could  pos»biy  be  done.  In  the  West,  too,  I  have  no  doubt  but 
that  a'^rangements  could  be  i>erfected  which  would  completely  protect 
the  country,  and  at  the  same  time  allow  all  necessary  movement  of 
cattle. 

Besides  the  movement  of  cattle  referred  to  in  the  preceding  para* 
graph,  there  is  another  kind  of  movement  which  it  is  of  equal  impor- 
tance to  regulate.  I  refer  to  cattle  running  at  large  in  the  roads,  com- 
mons, and  woods  along  the  border  line  of  the  infected  district,  and  for 
ten  or  fifteen  miles  on  each  side  of  it.  Such  commons  are  always  first 
infected,  and  it  is  by  means  of  them  that  the  infection  is  so  gradually  and 
surely  advancing.  K  what  is  known  in  the  South  as  the  ^^ fence  law" 
could  be  rigidly  enforced  in  each  of  the  counties  bordering  on  the  in- 
fected district,  it  would  probably  do  more  than  anything  else  to  check 
this  advance,  and,  in  the  opinion  of  many  who  live  in  this  section,  it 
would  cause  the  infection  to  die  out  in  most  of  the  recently-infected 
counties.  Such  a  law  is  already  in  force  in  many  parts  of  the  South, 
though  with  no  idea  of  combating  this  disease,  and  is  regarded  as  the 
greatest  boon  ever  conferred  on  the  agriculturists  of  those  sections.  The 
enforcement  of  such  a  law,  along  the  line  of  infection,  to  arrest  the  prog- 
ress of  the  disease,  would  then  be  a  benetit  rather  than  an  ii\jury,  even 
to  those  most  dii*ectly  interested.  That  such  a  law  would  be  practical 
and  effectual  is  believed  by  many  of  the  most  intelligent  and  best- 
informed  gentlemen  who  have  had  experience  with  this  plagne. 

GontroUiog  the  movement  of  cattle  in  this  narrow  belt  of  conntry 
would  not  only  stop  the  encroachment  of  the  infected  district,  but  it 
would  at  once  put  an  end  to  the  greater  part  of  those  annual  losses 
which  are  becoming,  year  by  year,  more  widespread  and  more  disheart- 
ening. The  losses  of  cattle  in  this  belt  are  for  the  most  part  due  to 
their  pasturing  on  infected  roads  and  commons,  and  if  the  cattle  in  this 
district  were  kept  on  fenced  pastures  the  losses  would  stop.  Again, 
the  outbreaks  north  and  West  of  the  line  are  always  caused  by  oittle 
which  have  been  brought  across  it,  and  hence  stopping  this  movement 
effectually  removes  the  danger.  By  these  measures,  then,  the  most 
important  indications  would  be  met,  and  the  greater  part  of  the  losses 
would  be  stopped. 

There  ai-e,  however,  three  classes  of  losses,  of  less  national  importance, 
it  is  true,  but  still  of  great  magnitude,  which  would  not  be  affected  and 
which  cannot  well  be  controlled  by  legislation.  It  is  a  fact  brought  out 
by  the  investigations  of  the  past  year  that  it  is  dangerous  to  move  cat- 
tle in  summer,  even  from  one  part  of  the  infected  region  to  another  part 
of  it;  and  this  is  particularly  true  in  moving  them  from  a  recently- 
infected  section  to  one  that  has  been  longer  infected.    Why  this  is  so, 
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we  are  not  yet  in  a  position  to  judge,  bat  that  the  deaths  are  frequent 
which  follow  the  moving  of  cattle  for  only  a  few  miles,  or  even  from  one 
field  to  another,  we  are  very  certain  from  a  considerable  number  of  cases 
reported  to  us  from  various  sections. 

A  second  and  very  serious  loss  occurs  irom  shipping  fat  cattle  from 
just  outside  of  the  infected  district  to  the  markets  of  Charleston,  Sa- 
vaimah,  Mobile,  and  other  large  cities  of  the  South,  even  in  winter. 
Fat  cattle  are  very  subject  to  this  disease,  and  the  loss  to  shippers  and 
butchers  is  very  severe.  Again,  it  is  asserted  that  many  cattle  aii'ectcd 
with  Texas  fever  are  killed  and  their  flesh  sold  as  food  in  these  markets^ 
and,  consequently,  the  local  boards  of  health  feel  inclined  to  entirely 
prohibit  the  entrance  of  such  cattle  within  their  jurisdiction.  Such  a 
restriction  necessarily  aets  as  a  double  hardship.  It  prevents  the  people 
of  these  cities  from  obtaining  the  only  really  good  and  well-fatted  beef 
that  ever  comes  to  them,  and  it  withdraws  the  best  markets  that  have 
heretofore  been  open  to  the  cattle-raisers  of  a  large  section  of  country. 

The  third  class  to  which  I  refer  is  the  thoroughbred  cattle  imported 
into  the  South  as  a  means  of  improving  the  native  animals  of  this  great 
section.  No  matter  to  what  part  of  the  infected  district  they  are  taken, 
whether  to  Eastern  or  Southern  Virginia,  to  Middle  l!^orth  Carolina,  to 
the  greater  part  of  Georgia,  Alabama,  Mississippi,  Louisiana^ Arkansas, 
or  Texas,  the  most  of  them  imy  the  penalty  by  dying  of  Texas  fever 
within  the  first  two  years,  and  the  remainder  are  never  safe  from  its 
attacks.  These  deaths  have  been  generally  attributed,  erroneously,  to 
the  effect  of  change  of  climate,  to  the  character  of  the  food,  to  the  heat 
of  the  sun,  and  to  various  other  conditions  of  life ;  but  it  results  clearly 
frt)m  my  observations  that,  in  the  immense  majority  of  instances,  they 
are  due  to  Texas  fever  and  nothing  else.  The  acclimatisation,  so  called, 
is  the  immunity,  more  or  less  complete,  which  the  survivors  of  these 
cattle  acquire  as  the  result  of  a  mild  attack.  This  class  of  losses  reaches 
a  very  large  aggregate  each  year,  because  the  animals  are  thoroughbred 
and  of  great  value.  I  have  known  of  the  deaths  of  a  number  of  animals 
valued  at  over  one  thousand  dollars  each.  And,  finally,  the  indirect 
loss  arising  from  the  discouragement  to  the  development  of  the  cattle 
industry  in  this  enormous  territory  is  something  incalculable. 

How  such  losses  are  to  be  prevented  in  the  future  is  a  problem  that 
can  only  be  decided  by  a  complete  scientific  investigation  of  this  disease. 
If  the  cattle  which  are  comprised  in  the  three  classes  under  considera- 
tion could  be  easily  and  safely  vaccinated  with  an  attenuated  virus,  and 
thus  protected  from  future  attacks,  the  difficulty  would  be,  in  a  great 
measure,  removed.  It  must,  therefore,  be  one  of  the  great  objects  of 
these  investigations  in  the  future  to  reach  defi^nite  conclusions  on  this 
important  matter. 

The  feeding  of  astringent  mixtures  to  susceptible  animals  which  run 
on  infected  pastures  is  believed  by  many  to  be  a  sure  preventive  of  the 
disease;  others  do  not  regard  the  practice  as  of  any  special  benefit.  If, 
however,  the  germs  are  taken  into  the  system,  as  usually  occurs  with 
oharbon,  by  way  of  abrasions  of  the  mucous  membranes  of  the  mouth 
and  pharynx,  caused  while  eating  dry,  woody  grasses,  it  is  possible  that 
such  remedies  may  have  a  certain  effect.  But,  while  they  may  change 
the  character  of  the  wounds  which  they  reach  in  such  a  manner  as  to 
prevent  the  inoculation  of  these  with  germs,  it  is  evident  that  fresh 
wounds  are  continually  liable  to  occur  when  grazing,  and  there  would 
be  many  chances  of  infection  which  could  not  be  guarded  against  in 
this  way.    Whether  such  agents  have  any  protective  efifect  whatever 
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is  still  aii^oi)en  qnestion,  but  it  is  one  which  it  seems  to  me  is  worthy  of 
some  investigation. 

Baffin's  mixture  has  long  enjoyed  coiisiderable  popularity.  It  is  com- 
posed of  the  following  substances: 

Salt,  i  gallon. 

Sulphur,  J  pint. 

Saltpeter, }  pint. 

Copperas,  i  gilL 

These  are  well  mixed  together  and  kept,  instead  of  common  salt,  al- 
ways within  the  reach  of  the  cattle. 

Other  i)eople  use  lime,  sulphur,  and  salt,  and  still  others  red  clay, 
salt,  sulphur,  and  saltpeter. 

I  will  add  a  few  woids  to  these  considerations  for  the  benefit  of  the 
sufferers  in  a  large  belt  of  territory  near  tiie  infected  district,  who  have 
not  heretofore  understood  the  nature  of  this  disease  or  the  cause  of  its 
ravages.  Every  outbreak  of  the  plague  has  been  traced,  though  some- 
times with  much  trouble,  to  the  infection  of  the  roads  or  pastures  by 
cattle  from  an  infected  district.  The  safety  of  the  stock,  in  this  sec- 
tion, depends  upon  its  being  rigidly  kept  upon  well-fenced  pastures,  to 
which  no  strange  cattle  can  ever  gain  entrance.  Thus  fenced  and  se- 
cluded, it  is  sate,  but  allowed  to  run  for  only  a  single  hour  upon  the 
dangerous  roads  and  commons,  between  Apnl  and  November,  and  all 
may  be  lost.  If  cattle  must  be  purchased  from  the  infected  district,  or 
from  uncertain  sources,  they  should  only  be  brought  to  the  farm  in  De- 
cember or  January.  Movements  may  sometimes  be  made  with  safety 
in  November  and  February,  but  this  is  not  always  the  case,  and  the 
prudent  farmer  will  under  no  circumstances  incur  the  risk.  With  these 
precautions  hundreds  of  thousands  of  dollars  might  be  saved  annuidly 
by  the  cattle-owners  in  the  territory  referred  to. 

PREVENTION  OP  PLEURO-PNEUMONIA. 

The  management  of  this  disease  requires  more  careful  consideration 
than  does  that  of  any  other  plague  which  affects  our  live  stock.  Al- 
though the  district  already  overrun  is  large,  and  the  losses  from  its 
ravages  amount  to  a  considerable  sum,  they  are  so  insignificant  as  com- 
pared with  the  vast  areas  and  the  enormous  herds  of  the  South  and 
West,  which  are  endangered  by  its  presence  on  this  side  of  the  Atlantic, 
that  we  must  of  necessity  base  our  action  rather  upon  the  welfare  of  the 
latter  than  upon  the  sufferings  of  the  former.  There  can  be  no  doubt^ 
then,  that  this  disease  should  receive  immediate  attention,  and  that 
the  only  object  kept  in  view  should  be  its  complete  extinction  by  the 
most  summary  measures  at  our  command.  The  work  is  one  which 
should  be  placed  in  the  hands  of  a  commission  of  undoubted  ability  and 
of  sterling  integrity,  for  both  qualities  will  be  needed  and  tested  to 
the  utmost  before  satisfactory  results  are  reached. 

We  can  recommend  no  temporizing  measures  in  regard  to  this  affec- 
tion ;  the  only  ones  applicable  are  quarantine,  restriction  of  the  move- 
ment of  cattle,  slaughter  of  affected  animals,  and  disinfection.  GDhe 
details  for  this  work  have  been  so  often  insisted  upon,  and  so  thoroughly 
discussed  in  recent  publications  by  Professor  Law,  that  it  is  not  necces- 
sary  for  me  at  present  to  consider  them.  We  may  feel  assured,  how- 
ever, that  with  laws  giving  the  power  to  inspect,  buy,  and  destroy  cattle, 
and  to  control  the  movements  of  these  animals  at  discretion,  there  would 
be  no  serious  difficulty  in  freeing  our  country  from  this  destructive 
plague. 


REPOBT  OF  THE  YETESINARIAN.  61 

From  the  standpoint  of  the  investigator,  there  are  two  points  which 
it  seems  important  to  mention  in  this  place.  The  vims  of  this  disease 
needs  to  be  studied  more  carefully  with  a  view  to  disinfection.  We 
ought  to  know  how  to  destroy  the  virus  which  has  accumulated  in  a 
stable  in  the  most  thorough  manner  and  in  the  shortest  possible  time. 
As  it  is.  we  know  nothing  definite  of  the  action  of  di^fectants  on  the 
virus  or  this  disease,  and  our  attempts  to  diauifect  buildings  or  grounds 
are  &r  £rom  certain  or  satisfEM^ry  on  this  account. 

Again^  the  virus  of  pleuro-pneumonia  should  be  more  carefhlly  inves- 
tigated, m  order  to  determine  if  it  is  possible  to  obtain  a  true  vaccine 
from  it — one  that  might  be  used  to  protect  cattle  from  the  disease,  with- 
out danger  to  susceptible  animals.  It  may  not  be  particularly  impor- 
tant just  at  this  time  to  have  such  a  vaccine,  but  with  so  much  of  the 
disease  in  this  country  it  is  liable  at  any  time  to  be  carried  to  the  open 
pastures  of  the  West,  and  in  such  a  case  a  safe  vaccine  would  be  worth 
millions  of  dollars  to  us.  At  present  it  seems  that  such  a  vaccine  would 
not  be  an  impossibility,  and  hence  it  is  worthy  of  a  thorough  investiga- 
tion. 

PBETBNTION  OF  OHABBON  AND  BLACK  QUABTES. 

These  two  diseases,  formerly  supposed  to  be  but  different  manifesta- 
tions of  the  same  affection,  are  now  known  to  be  entirely  distinct,  and 
are  caused  by  two  very  different  bacterial  parasites.  They  depend  more 
upon  the  nature  of  the  soU  than  most  other  contagious  diseases,  and 
consequently  the  outbreaks  are  confined,  as  a  rule,  to  a  single  farm  or 
to  a  restricted  area  of  country,  though  there  have  oeen  notable  excep- 
tions to  this.  We  occasionally  hear  of  a  disease  in  the  Xew  EngUmd 
or  Middle  States  which  is  supposed  to  be  charbon,  but  generally  such 
accounts  come  from  the  West,  and  more  particularly  from  the  southern 
part  of  the  Mississippi  Valley.  Undoubtedly  there  has  been  much  char- 
bon on  these  rich  alluvial  lands  after  the  frequent  inundations  to  which 
they  are  subjected;  but  we  have  no  data  for  estimating  either  the  ex- 
tent of  the  iidfected  districts  or  the  value  of  the  animals  that  have  been 
lost 

Black  quarter  and  black  leg  is  a  disease  that  appears  to  be  much  more 
frequent,  and  occurs  in  all  parts  of  the  country.  The  number  of  animals 
which  die  from  it  is  evidently  very  large,  and  their  value  must  therefore 
be  considerable. 

I  have  already  discussed  at  considerable  length  the  method  of  vacci- 
nation for  charbon  and  that  of  inoculation  for  black  quarter,  which  are 
now  being  practiced  in  France.  Both  could  probably  be  greatly  im- 
proved upon  and  rendered  more  suitable  to  our  conditions.  So  scat- 
tered are  these  diseases  in  our  country  that  a  general  system  of  vac- 
cination for  them,  as  is  practiced  in  France,  could  never  be  advisable. 
But  wherever  there  is  a  farm  (and  there  are  undoubtedly  many  such) 
where  the  disease  returns  from  year  to  year  and  destroys  numbers  of 
animals,  it  would  be  proper  to  use  a  vaccine  and  protect  the  stock  froin 
it  in  the  future.  Indeed,  this  seems  to  be  the  only  means  of  protection 
which  we  are  able  to  extend  to  the  majority  of  our  farmers  in  the 
present  condition  of  science. 

PREVENTION  OP  TUBERCULOSIS. 

This  disease  may  develop  in  almost  all  of  our  domesticated  animals, 
and,  as  is  well  known,  it  is  one  of  the  worst  scourges  affecting  the  hu- 
man race.    It  is  most  frequently  met  with  in  cattle,  and  particularly  in 
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milch  cows.  Where  large  herds  are  kept  in  stables,  as  is  the  case  in  the 
vicinity  of  all  of  our  large  cities,  the  conditions  are  most  favorable  to  its 
propagation,  and  when  once  introduced  into  such  stables  it  frequently 
attacks  a  large  proportion  of  the  cows  that  are  in  them.  While  inspect- 
ing the  cow  stables  of  Kew  York  City  for  pleuro-pneumonia,  many  cases 
of  this  kind  came  under  my  observation.  In  one  stable,  very  well  ven- 
tilated, clean,  and  comfortable,  as  far  as  I  could  see,  where  the  cows 
were  even  allowed  to  spend  the  greater  part  of  the  day  on  the  pastures, 
twenty-four  out  of  thirty-one  animals  were  plainly  affected  with  this 
disease. 

It  is  not  entirely  confined  to  stabled  cows,  however,  for  I  have  fire- 
quently  observed  infected  herds  in  country  districte,  the  progress  of 
the  disease  and  the  intensity  of  its  effects  varying  but  little  from  what 
is  seen  in  cities.  Btill,  my  impression  is,  that  it  is  much  less  common 
in  the  country  than  among  the  stabled  cows  of  cities. 

The  interest  in  this  disease  is  at  present  greater  than  in  any  other, 
perhaps,  because  of  the  supposed  discovery  of  a  bacterial  parasite, 
which  may  be  cidtivated  and  will  produce  the  disease  when  inoculated. 
Nor  can  this  interest  be  too  great,  for,  in  the  past,  this  disease  has  been 
strangely  neglected,  notwithstanding  the  fact  that  about  one  hundred 
and  fSty  thousand  of  our  people,  and  probably  some  millions  of  dollars 
worth  of  animals,  annually  succumb  to  it. 

Whether  the  discovery  of  Koch  is  confirmed  by  future  investigations 
or  not,  it  seems  to  me  that  there  is  not  a  shadow  of  doubt  that  this  is 
an  inoculable  and  contagious  disease,  due  to  a  virus  just  as  specific  in 
its  characters  as  is  the  virus  of  chicken  cholera,  hog  cholera,  anthrax, 
black  quarter,  or  pleuro-pneumonia.  There  have  been  many  doubts 
thrown  upon  this  view,  particularly  by  English  and  American  investi- 
gators, whose  researches  have,  as  a  rule,  t^n  confined  to  very  narrow 
grooves,  and  who  have  completely  ignored  the  experiments  of  some  of 
the  most  able  scientists  of  our  time.  Starting  with  the  unjustifiable 
and  illogical  assumption  that  tubercle  is  a  specific  lesion,  and  can  only 
be  produced  in  one  way,  they  have  gone  on  to  show  that  non-specific 
inflammations  induced  by  irritation  may  produce  granulations  which 
are  anatomically  and  histologically  identical  with  spontaneous  tubercu- 
losis. From  tins  it  was  not  a  long  stride  to  the  conclusion  that  tuber- 
cles always  arise  from  non-specific  inflammations,  particularly  of  the 
serous  membranes. 

After  a  long  series  of  researches,  one  of  our  American  scientists  very 
recently  reaches  the  conclusion  that  "The  natural  history  of  tubercu- 
losis, just  narrated,  is  surely  against  the  existence  of  a  special  poison, 
such  as  now  oflered  again  by  Koch.  It  is  clearly  proved  that  no  infec- 
tive agent  is  required  to  produce  tuberculosis."  Again,  we  are  told  that 
"In  non-scrofulous  animals,  viz.,  other  than  rabbits  and  guinea-pigs, 
neither  Bobiuson,  nor  Wood  and  myself,  nor  any  other  experimenter, 
ever  succeeded  in  producing  tuberculosis  by  inoculation,  unless  done 
into  peritoneum  or  anterior  chamber  of  the  eye.  No  one,  including 
Koch,  ever  produced  tuberculosis,  in  animals  not  predisposed  to  it,  by 
inoculations  into  the  skin  for  instance."* 

The  numerous  experiments  of  both  Ghauveau  and  Toussaint  are 
strangely  ignored  in  the  above  discussion,  just  as  they  must  always  be 
where  such  conclusions  are  reached.  How  can  any  one  explain  the 
eleven  experiments  of  Ghauveau,  in  which  tuberculosis  was  invariably 

*H.  F,  FoRMAD,  B.  M.,  M.  D.:  The  Baoillas  TuberciiloBia,  &c.  Studies  fn^m  ih% 
Pathological  Laboratory  of  the  Univertdty  of  FcnmylvanUt,  No.  XI,  pp.  9  and  XO, 
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prodnced  in  calves  by  the  ingestion  of  even  small  quantities  of  tuber- 
culous matter  with  the  food  t  How  explain  the  intravascular  injections 
of  tubercular  material  with  calv'es,  horses,  and  asses,  which  were  equally 
successful?  And  how,  above  all,  the  successful  inoculation  experi- 
Mieuts  of  the  same  author  made  with  calves,  horses,  asses,  and  mules 
by  inoculations  into  the  subcutaneous  connective  tissue  and  even  into 
the  skin  itself.* 

Then  there  are  the  numerous  experiments  of  Toussaint — over  two 
bundreil,  as  he  assures  us— in  some  of  which  he  has  invariably  pvo- 
iluced  tuberculosis  in  pigs  by  feeding  tuberculous  matter,  or  by  inoou- 
lations  into  the  subcutaneous  connective  tissue  with  tissue-juices,  or 
even  the  blood  of  dise<ased  animals.t 

8nrely  such  experiments  cannot  be  dismissed  as  unworthy  of  consid* 
eratiou.  The  experiments  of  Chauveau  and  Toussaint  also  throw  much 
light  on  the  tubercles  produced  by  non-specific  inflammations.  These 
are  really  but  false  tubercles,  and  inoculations  with  them  never  induce 
tuberculosis.  Such  a  fact  should  be  enough  to  satisfy  the  most  exact- 
ing that  there  is  an  essential  difference  between  the  two  classes  of 
lesions,  no  matter  how  similar  they  may  appear  to  the  histologist. 

It  is  not  my  purpose  to  discuss  this  highly  important  question  at 
greater  length  in  this  report.  My  object  is  simply  to  call  attention  to 
the  disease  as  one  worthy  of  immediat4)  attention  in  the  investigations 
of  this  Department.  If  tuberculosis  is  a  contagious  disease,  and  gener- 
ally produced  by  contagion,  then  it  follows,  as  a  consequence,  that  it 
can  be  prevented  by  the  measures  applicable  to  other  similar  plagues. 
The  isolation  or  destruction  of  diseased  animals  and  disinfection  would 
undoubtedly  accomplish  much.  It  is  for  the  investigations  of  the  future, 
however,  to  de^^ide  what  disinfectant  can  be  safely  used,  and  how  long 
and  in  what  strength  it  must  be  applied  to  be  effectual. 

PREVENTION  OF  THE  ENZOOTIC  ABORTION  OF  DAIRY  COWS. 

This  disease,  which  evidently  depends  upon  some  form  of  contagion 
for  its  causation,  has  been  estimated  to  produce  an  annual  loss,  in  the 
State  of  Xew  York  alone,  of  several  millions  of  dollars.  At  present  the 
affection  is  widely  distributed  over  the  country,  and  if  the  estimates  in 
regard  to  Kew  York  were  not  greatly  exaggerated,  the  annual  loss 
from  this  source  must  be  equal  to  or  greater  than  from  any  other  dis- 
ease. The  dairymen  have  settled  down  to  the  conclusion  that  nothing 
can  be  done  to  check  this  scourge,  and  they  dislike  so  much  to  have  its 
presence  in  their  dairies  known  that  the  public  hears  little  in  regard 
to  it. 

If,  as  seems  likely  from  our  general  knowledge  of  the  contagia,  the 
germs  of  this  disease  are  first  scattered  upon  the  stable-fioors  and  upon 
the  grounds  where  the  cattle  run,  to  be  taken  into  the  system  by  soiled 
food,  by  the  dust  which  rises  and  fioats  in  the  air,  or  in  some  similar 
way;  then  a  thorough  and  continuous  disinfection  of  the  stables  and 
runs  should  have  a  very  marked  effect  in  controlling  it.  In  one  rather 
large  and  plainly  infected  herd  I  have  put  this  idea  into  practiee  with 
the  happiest  results — ^the  disinfectant  being  a  I  per  cent,  solution  of 
sulphuric  acid. 

It  is  very  desirable  that  this  trouble  should  be  thoroughly  investi- 
gated, with  a  view  of  revealing  its  cause  and  the  best  disinfectants  that 

•  Reeueil  de  Midecifie  VitMnaire,  1872,  p.  337. 
t  Comj^iu  B^ndtu,  zo,  p.  754,  and  xoiii,  p.  261. 
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are  applicable  in  its  treatment.  There  certainly  is  no  disease  of  onr 
domesticated  animals  in  which  the  probabilities  are  better  for  valaable 
practical  results. 

PRETENTION  OF  TRICHINOSIS. 

G^iis  affection,  which  has  served  as  a  pretext  for  shutting  out  Ameri- 
can pork  products  from  the  markets  of  various  European  countries, 
deserves  more  attention  at  our  hands  than  it  has  so  far  received.  Is  it 
true,  that  with  every  one  thousand  hogs  examined  there  will  be  found 
ten  or  fifteen  times  as  many  of  the  American  animals  infested  with  this 
parasite  as  of  those  in  European  countries  T  If  this  is  the  case,  why  is 
it  that  our  hogs  are  infected  in  so  much  greater  proportion  T  And  by 
what  means  can  we  lessen  this  infection  T  Burely  these  are  questions 
which  should  be  thoroughly  investigated. 

In  the  mean  time,  what  can  wedo  to  make  our  pork  safe  for  even  those 
consumers  who  insist  upon  eating  it  uncooked  T  Are  the  recent  French 
investigations  reliable,  from  which  it  has  been  concluded  that,  in  the 
vast  majority  of  cases,  the  trichinae  of  well-salted  meats  are  dead,  and, 
therefore,  incapable  of  doing  harm  T  Or,  can  we  easily  and  cheaply 
render  all  of  our  pork  products  i>erfectly  safe  by  freezing,  as  seems  to 
have  been  demonstrated  by  other  investigations  T  If  tlus  happens  to 
be  the  case,  we  could  send  any  variety  of  pork  products  abroad  and 
guarantee  it  absolutely  free  from  living  trichina).  In  years  when  the 
over-production  is  as  great  as  sometimes  hapx>ens,  our  ability  to  do  this 
would  be  a  matter  of  great  importance  to  us. 


WHY  THE  DEPAETMENT  OF  AGRICULTURE  SHOULD  FUR. 
NISH  YACOINE  FOR  CONTAGIOUS  DISEASES. 

From  the  short  review  of  our  animal  plagues,  and  the  means  of  con- 
trolling them  which  is  made  above,  it  becomes  apparent  that  we  have 
four  contagions  diseases,  widely  disseminated  over  the  country,  which 
may,  as  it  would  appear,  be  prevented  by  any  safe  method  of  vaccination. 
There  are  a  number  of  methods  of  preparing  vaccine  and  of  perform]  ug 
the  operation,  but  which  of  them  should  be  recommended  by  this  De- 
partment can  only  be  decided  after  a  very  extensive  series  of  experi- 
ments. And  such  experiments  can  only  be  made  by  the  Government 
because  of  the  expense  connected  with  them. 

Suppose,  however,  we  have  decided  that,  for  example,  the  method  of 
Pasteur  is,  all  thmgs  considered,  the  best  for  us  to  adopt.  Suppose  we 
say  to  our  farmers  all  over  the  country  that  they  can  prevent  chicken 
cholera,  and  hog  cholera,  and  anthrax,  and  black  leg  by  using  a  vaccine 
that  is  made  according  to  the  directious  of  this  eminent  scientist.  Can 
we  possibly  expect  any  practical  results  to  follow  such  an  announce- 
ment f  No,  indeed  ]  because  no  one  can  vaccinate  against  these  diseases 
iinless  they  are  supplied  with  the  vaccine.  And  this  is  so  difficult  to 
make  that,  outside  of  Pasteur's  laboratory,  no  experiments  in  the  pro- 
duction and  use  of  it  have  been  published  as  successful,  up  to  this  time, 
with  the  single  exception  of  ray  own.  We  can  hardly  expect  this  vac- 
cine to  be  supplied  in  a  reliable  form  by  any  individuals,  therefore; , and, 
as  in  all  cases,  il  seems  to  deteriorate  within  a  few  weeks  after  it  is 
made,  we  cannot  draw  our  supplies  frx)m  M.  Pasteur's  labopatory  with 
any  confidence  of  satisfactory  results. 

There  is,  consequentiy,  but  one  course  open  to  us  if  we  desire  any 
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practical  results  from  these  recent  and  valoable  discoveries:  the  De- 
partment of  Agriculture  must  establish  a  laboratory  to  which  the  people 
can  apply  at  any  time,  and  be  certain  of  receiving  fresh  and  reliable 
vaccine. 

It  may  be  that  in  the  near  fature  it  will  be  possible  to  protect  our 
animals  from  Texas  fever  by  vaccination,  and,  if  so,  this  would  be  an 
additional  work  for  such  a  laboratory  to  carry  on.  If  the  system  should 
be  generally  adopted,  however,  the  diseases  which  I  have  mentioned, 
and  to  which  prevention  by  vaccination  seems  to  be  more  particularly 
applicable,  would  give  ample  employment  to  a  larger  force  than  is  likely 
to  be  devoted  to  it  for  some  years. 

At  present  we  need  such  a  laboratory  for  making  vaccine  for  our  own 
experiments  with  the  different  methods,  and  for  working  out  the  many 
practical  details  which  are  necessarily  connected  with  any  method  that 
should  be  adopted  and  carried  forward  on  so  large  a  scale  as  this  must 
be  to  meet  the  demands  of  our  extensive  territory.  This  can  only  be 
accomplished  i%  a  laboratory  fitted  up  for  this  special  work,  and  hence 
these  discoveries  can  never  be  made  practical  until  the  Department  pro- 
vides such  facilities. 

To  sum  the  whole  matter  up  in  a  few  words,  the  investigations  of  the 
last  few  years  have  made  it  perfectly  apparent  that  our  animal  plagues 
are  due  to  bacterial  parasites;  that  these,  with  some  of  the  most  impor- 
tant diseases,  are  widely  disseminated,  and  can  only  be  combated  by 
making  our  animals  insusceptible  to  them;  that  all  animals,  even  the 
most  vigorous  and  the  best  cared  for,  are  susceptible  until  they  have 
had  a  mild  attack,  which  alone  seems  sufficient  to  grant  them  immunity. 
The  tendency  of  all  recent  research  has  been  to  produce  such  a  mild 
attack  by  means  of  attenuated  virus,  and  to  thus  put  the  animals  in  a 
I)Osition  to  encounter  the  most  virulent  germs  without  dan  ger.  To  adopt 
this  method  of  prevention  we  must  have  the  prepared  virus,  and  to  get 
reliable  virus  at  a  reasonable  expense  there  seems  no  other  way  than  for 
the  Department  of  Agriculture  to  furnish  it,  as  it  now  does  many  varie- 
ties of  seeds. 


NECESSITY  OP  FUETHER  INVESTIGATIONS. 

I  have  endeavored  to  make  it  a  prominent  feature  of  this  report  to 
show  that  these  investigations  should  not  stop  short  of  practical  results; 
such  results  are  now  almost  within  our  grasp,  and  to  obtain  the  benefits 
of  them  we  have  only  to  give  a  slightly  different  turn  to  our  methods  of 
work.  So  far  the  investigations  have  been  in  many  respects  superficial ; 
we  have  been  feeling  our  way  that  we  might  learn  what  ought  to  be 
done  and  what  could  be  accomplished.  We  should  now  fill  up  the  gaps 
that  are  left  by  a  thorough  investigation  of  all  the  details  and  all  the 
principles  involved.  Our  recommendations  can  then  be  safely  made, 
because  they  will  be  derived  from  a  basis  of  experimental  evidence  that 
is  perfectly  reliable,  and  the  indications  of  which  cannot  be  mistaken. 

Investigation  of  the  nature  and  characters  of  virtis, — In  fowl  cholera, 
anthrax,  and  black  quarter  the  virus  has  already  been  quite  thoroughly 
studied.  With  hog  cholera  we  can  scarcely  have  any  doubt  as  to  the 
form  of  parasite,  but  we  know  almost  nothing  of  its  natural  history  or 
the  conditions  necessary  for  its  existence.  With  Texas  fever  we  are 
still  without  any  definite  and  satisfactory  information,  even  in  regard 
to  the  essential  cause,  though  it  is  probable  that  this  was  discovered  in 
the  investigations  of  the  past  summer.    In  regard  to  the  virus  of  pleuro- 
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pneumonia,  tnberoalosis.  and  enzootic  abortion,  we  have  almost  bo 
knowledge  whatever.  The  first  step  in  the  study  of  this  class  of  dis- 
eases  being  the  isolation  and  cultivation  of  the  contagious  germs,  it  is 
absolutely  essential  for  us  to  continue  this  line  of  research. 

The  study  of  disinfectants. — ^This  becomes  possible  when  we  have  found 
the  virus  and  are  able  to  produce  a  disease  by  inoculation.  We  can  de- 
termine the  exact  effect  of  any  disinfectant  in  any  strength  and  acting 
for  any  length  of  time  by  placing  the  germs  in  the  solutions,  with  which 
tubes  are  filled,  and  afterwards  transferring  them  to  the  fresh  liquid  in 
a  cultivation  apparatus.  After  definite  results  are  obtained  in  tMs  way 
they  can  be  confirmed  and  rendered  free  from  doubt  by  inoculation  ex- 
periments. At  this  time  we  are  far  from  knowing  what  disinfectants 
are  most  effectual  in  the  different  diseases  which  we  have  to  contend 
with.  A  single  point  recently  brought  out  by  bpth  German  and  French 
investigators  shows  how  important  this  matter  is.  Oarbolio  acid  has 
long  been  considered  our  most  available  disinfectant  in  many  diseases. 
It  has  sometimes  been  used  dissolved  in  water,  someiimes  in  oil,  and 
sometimes  in  alcohol.  Now,  the  investigations  to  which  I  refer  show 
that  the  aqueous  solution  is  alone  disinfectant,  and  that  when  dissolved 
in  oil  or  alcohol  it  becomes  harmless  to  disease  germs.  This  is  only  one 
of  very  many  similar  details  which  must  be  elucidated  before  we  are  in 
a  position  to  grapple  successfully  with  our  animal  plagues. 

Experiments  in  regard  to  the  treatment  of  siek  animals. — The  treatment 
of  sick  animals  or  of  people  suffering  from  contagious  diseases  has 
never  been  satisfactory.  Why  this  is  so  we  are  hardly  in  a  position  to 
judge,  but  it  seems  to  be  partly,  at  least,  because  our  ideas  as  to  what 
is  to  be  accomplished  are  nulically  wrong.  There  are,  however,  so  many 
cases  in  which  medical  treatment,  even  with  animals,  is  very  desirable, 
and  the  effect  of  any  real  discoveries  in  regard  to  treatment  would  be 
productive  of  so  much  good  to  the  human  species,  that  it  seems  to  me 
we  can  hardly  lose  sight  of  this  line  of  investigation  when  the  oppor- 
tunity occurs  for  its  study.  A  combination  of  stimulants  and  disinfect- 
ants seems  to  promise  the  best  results,  but  these  can  be  selected  only 
after  a  thorough  study  of  their  peculiar  properties.  Such  studies,  it  is 
needless  to  say,  are  yet  for  the  most  part  to  be  accomplished. 

Experiments  to  decide  as  to  the  best  method  of  attenuating  virus, — ^Hav- 
ing abready  discussed  this  matter  at  considerable  length,  I  only  mention 
it  here  to  complete  this  section  of  my  report.  Besearches  of  this  kind 
must  be  made  before  our  farmers  can  obtain  any  practical  benefit  from 
the  recent  discovery  of  the  possibility  of  generalizing  vaccination. 

'  Researches  to  discover  methods  of  vaccination  applicable  to  hog  cholera 
and  Texas  fever. — ^These  two  diseases  are,  perhaps,  the  most  important 
that  we  have  to  contend  with.  Vaccination  is  plainly  indicated  with 
both  of  them  if  it  can  be  made  practical.  It  must,  consequently,  bet)ne 
of  the  primary  objects  of  future  investigations  to  develop  this  line  of 
inquiry  in  a  most  thorough  and  comprehensive  manner. 

Investigations  to  learn  the  present  distribution  of  Texas  fever, — ^This 
work  has  not  yet  been  completed  in  Virginia.  There  is  probably  a  hun- 
dred miles  of  the  border  line  of  infection  still  to  locate.  It  is  essential 
that  this  sanitary  survey  should  be  completed  before  the  State  of  Vir- 
ginia can  enact  effectual  laws  to  check  the  extension  of  this  plague. 
Such  laws  are  extremely  desirable,  as  the  most  important  advance  of 
the  disease  in  the  Eastern  States  is  occuring  here.  The  people  of  Vir- 
ginia are  extremely  anxious  for  such  laws  for  their  own  protection,  and 
when  they  have  sufficient  information  to  allow  these  to  be  filmed  in- 
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telligently,  I  have  no  doabt  bat  that  prompt  action  will  be  taken  in 
regard  to  this  important  matter. 

As  to  the  distribation  of  this  disease  in  the  States  of  Tennessee  and 
Arkansas,  we  are  almost  in  complete  ignorance.  I  have  some  facts 
which  indicate  that  it  is  gaining  a  foothold  in  Missouri,  bat  I  refrain 
from  more  than  mentioning  them,  because  they  are  too  indefinite.  It  is 
sufficiently  evident,  I  think,  that  this  line  should  be  at  once  traced 
across  the  Mississippi  Valley,  in  order  that  the  Western  States  may 
adopt  timely  measures  to  protect  their  enormous  cattle  interests. 

Studies  of  the  nature  of  immunity  and  how  produced. — The  one  point 
eonnected  with  contagious  diseases  which  is  mysterious  beyond  all 
otiiers,  and  the  elucidation  of  which  promises  the  most  Important  prac- 
tical results,  is  the  nature  of  the  immunity  conferred  by  vaccination, 
and  the  essential  manner  in  which  this  insusceptibility  is  produced. 
There  are  those  who  believe  they  have  produced  immunity  by  hypo- 
dermic injection  of  liquids  deprived  of  living  germs,  and  all  our  pres- 
ent knowledge  seems  to  point  to  this  as  possible.  My  experiments  in 
this  line  have  always  failed,  however,  and  yet  they  have  been  more 
numerous  and  probably  more  carefully  conducted  than  those  of  any 
otlier  investigator  who  has  studied  this  question.  It  is  a  subject  the 
importance  of  which  cannot  be  overestimated,  and  I  trust  that  the  re- 
searches of  the  near  future  will  remove  the  mystery  which  conceals  it. 
If  insusceptibility  could  be  as  easily  produced  by  chemical  products  aa 
by  living  germs,  all  the  benefits  of  vaccination  would  be  obtained  with 
none  of  its  objections.  Surely  there  is  no  more  important  question  that 
could  engage  our  attention. 

The  distribution,  preservation,  amd  destruction  of  virus  on  fields  and 
commons. — ^With  Texas  fever,  particularly,  we  need  much  information 
in  regard  to  how  the  germs  leave  the  body,  and  why  they  are,  as  a  rule, 
distributed  by  apparently  healthy  cattle  and  not  by  sick  ones.  We 
ought  to  know  how  the  germs  of  this  and  other  diseases  are  preserved 
on  fields  and  commons,  often  under  conditions  which  at  first  sight 
would  appear  destructive  to  them.  Thus,  Texas  fever  virus  seems  to 
be  destroyed  by  firost,  and  yet  in  some  way  it  survives  severe  winters. 
This  and  hog  and  chicken  cholera  are  caused  by  micrococci,  organisms  of 
a  limited  period  of  existence,  which  die  in  the  course  of  a  few  months 
unless  they  are  in  some  medium  suitable  for  their  reproduction.  How 
are  these  viruses  preserved  for  weeks  and  months  in  yards  and  fields 
and  woods  f 

Again,  the  destruction  of  the  infection  is  a  matter  of  great  impor- 
tance. With  none  of  our  most  common  diseases  does  the  bacterial 
parasites  form  spores,  and  hence  the^  are  peculiarly  susceptible  to  all 
unfavorable  conditions  of  life,  and  to  the  action  of  disinfectants.  Can 
we  not  destroy  the  infection  of  these  diseases,  then^  by  burning  over 
the  pastures,  by  plowing  them  late  in  fall  and  exposmg  the  soil  to  at- 
mospheric influences  during  the  winter,  or  even  by  keeping  all  animals 
from  them  for  one  or  two  summers  Y  Such  questions  are  of  especial 
importance  to  those  who  attempt  to  keep  thoroughbred  cattle  at  the 
South. 

Bespectfully  submitted. 

D.  E.  SALMON,  D.  V.  M, 

Abheville,  K  C;  February  1, 1883. 
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DISEASES  OF  SHEEP  IN  TEXAS. 

Report  of  D&.  H.  J.  Detmebs. 

Hon.  Geo.  B.  Loeing, 

CommisHoner  of  Agriculture : 

SiE :  In  the  following  pages  I  have  the  honor  of  lajring  before  you 
my  rex)ort  on  the  diseases  of  sheep  in  Texas,  or  more  particularly  in  the 
sheep-raising  portions  of  Western  Texas.  Before  I  enter  into  the  de- 
tails of  my  investigations,  allow  me  to  say  a  few  words  in  general. 
Western  Texas,  or  those  portions  of  the  State  in  which  wool-growing 
has  developed  into  an  important  industry,  is  well  adapted  to  sheep- 
raising  ;  all  conditions  necessary  are  existing,  and  malignant  diseases 
of  sheep  are  i)erhaps  less  frequent  than  in  any  other  part  of  the  United 
States,  provided  the  sheep  are  properly  kept  and  taken  care  of,  and  no 
attempts  are  made  to  raise  and  to  keep  .them  on  lands  not  adapted  to 
sheep-raising.  Sheep,  but  wool-sheep  in  particular,  in  order  to  be 
healthy,  require  a  dry  and  salubrious  climate,  and  a  soil  not  inclined  to 
be  muddy  or  wet.  Land  full  of  sloughs,  pools  of  stagnant  water,  "  hog 
wallows  ^  or  "bufFalo-wallows,"  or  land  that  is  low  and  level,  constantly 
wet  or  soggy,  or  full  of  so-called  "  swales,^  &c.,  should  never  be  used 
for  sheep-raising.  But  as  it  is,  many  former  lawyers,  preaehers,  mer- 
chants, mechanics,  &c.,  who  know  nothing  about  the  requirements  of  a 
sheep,  come  to  Western  Texas — some  of  them  for  their  health — and  en- 
gage in  sheep-raising,  because  the  land  is  cheap  and  the  business  profit- 
able. It  is  mostly  these  men  who  complain  about  losses  caused  either 
by  a  bad  selection  of  locality  or  by  bad  management  and  want  of  proper 
care,  while  experienced  flock-masters,  who  understand  their  business, 
and  superintend  theii  flocks  in  person,  have  very  little  cause  to  complain, 
and  hardly  ever  do  complain,  about  losses  from  disease.  The  only  real 
drawback  to  sheep-raising  in  Texas — I  mean  Western  Texas,  as  East- 
ern Texas  is  not  adapted  to  wool-growing — ^is  caused  by  the  blow-fly, 
and  perhaps,  also,  though  in  a  much  less  degree,  by  the  gad-fly,  (Eslrus 
ovis.  The  former,  particulary  in  the  summer,  lays  its  eggs  in  any  little 
wound  or  sore  that  is  exposed,  produced  either  accidentaUy  or  by  mark- 
ing, docking,  castrating,  &c.,  while  the  larvae  of  the  latter,  as  is  well 
known,  often  cause  serious  trouble  in  the  frontal  and  maxillary  sinuses 
and  in  the  nasal  cavities  and  ethmoid  bones.  Still,  an  attentive  flock- 
master  suffers  but  very  little  from  the  causes  just  named.  He  has 
learned  to  destroy  the  larvae  of  the  blow- fly,  the  so-called  "  screw- 
worms."  He  carefully  watches  his  sheep,  and  wherever  the  "  screw- 
worm  "  makes  its  appearance  he  is  at  hand  with  his  carbolic  salve,  his 
chrysalic  ointment,  &c.,  and  destroys  it.  Besides,  he  avoids  as  much 
as  possible  to  wound  his  sheep  during  the  fly  season,  and  performs  all 
necessary  operations,  such  as  marking,  docking,  and  castrating,  either 
in  the  spring  or  in  the  fall.  He  also  sees  to  it  that  no  lambs  are  bom 
in  the  summer,  because  he  knows  the  blow-fly  will  immediately  attack 
the  naval  of  the  new-bom  animal.  As  to  the  larvae  of  the  gad-fly,  his 
task  is  a  little  more,  but  not  so  very  difficult  either.  In  the  first  place, 
he  takes  care  that  the  nostrils  of  his  sheep  during  the  summer  months 
are  well  anointed  with  tar  or  other  substances  which  are  objectionable 
to  the  gad  fly,  prevent  it  from  depositing  its  eggs,  or  make  it  impossible 
for  the  latter  to  reach  their  destination.  Further,  knowing  that  the 
larvae  of  the  gad-fly  are  discharged  from  the  nostrils  of  the  sheep  late 
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in  the  fall  and  in  the  winter,^  tkjit  ooee  disehsr^ed  they  soon  barroir 
into  the  groond,  where  they  under *^  their  ehange  into  pops]^^  and  th^t 
the  pnpae  develop  into  ilies  in  the  :^>ring  and  ^m  port  of  snmflMr^  ae^ 
cording  to  their  age;  also  that  die  gad-ttr  amres  at  ae^nal  maitnrity 
and  commences  to  deposit  its  eggs  in  Jime^  Jnly,  or  Angu:^.  as  the  case 
may  be,  and  that  hardly  any  more  eggs  will  be  depositi^  aft^  Septesi^ 
ber,  an  experienced  floek-master  wiQ  see  to  it  th^  his  winter  range  is 
not  occupied  by  his  sheep  from  Jane  to  September,  and  wiee  wenm. 

Among  the  diseases  most  damaging  to  the  wool-growing  industry^ 
scab,  of  coarse^  deserves  tiie  first  pla^«  but  tiie  Texas  tfock-masters 
have  learned  to  manage  that  too.  While  f<»merly  scabby  tioeks  were 
the  rule,  at  present  they  are  an  exceptioii.  ^Xay,  more^  in  the  whole 
southwestern  part  of  Texas  but  very  few  flocks  can  be  fonnd  affected 
with  that  disease,  becanse  every  flock-master  is  on  his  gnard.  If  he 
has  the  least  suspicion  he  at  once  resorts  to  dipx>tng.  and  once  his  flock 
is  clean  he  know^  that  it  will  remain  clean  as  long  as  no  scab  is  im- 
ported. He  therefore  endeavors  to  protect  his  range  against  scabby 
droves  of  sheep  coming  from  other  places  or  other  States,  and  the 
Wool-Growers'  Association  of  Texas  is  making  eflbrts  to  induce  the  leg- 
islature now  in  session  to  x>ass  a  very  strict  and  effiective  scab  law^  such 
a  one  as  will  make  any  importation  of  scabby  sheep  next  to  impossible. 
Sheep  driven  into  Texas  through  New  Mexico  from  California  are  nearly 
all  afiected  with  scab,  hence  such  a  law  will  be  very  beneficial.  The 
wool-growers  of  Texas  desire  a  law  which  comx>els  all  imported  sheep, 
but  particularly  such  as  come  in  drov^,  to  be  **dipx)ed''  twice  before 
they  are  allowed  to  enter  the  State.  If  such  a  law  is  passed  and  prop- 
erly executed,  if  the  dipping  is  done  in  a  thorough  manner,  if  all  other 
necessary  precautions  well  known  to  every  flock-master  are  observed, 
and  the  second  ^'  dipping"  follows  the  first  not  earlier  than  the  sixth 
nor  later  than  the  tenth  day,  there  is  a  prospect  that  scab  will  soon  be 
a  very  rare  disease  in  Texas. 

The  most  destructive  disease  of  sheep  undoubtedly  is  anthrax.  It 
occurs,  however,  only  in  certain  localities,  and  generally  in  those  which 
are  not  adapted  to  sheep-raisiug,  or  in  which  the  owners  of  the  sheep 
are  guilty  of  gross  negligeoce.  About  anthrax  of  sheep  I  shall  have  a 
little  more  to  say  farther  on. 

Hie  only  other  diseases  of  sheep  that  deserve  special  attention  as  far 
as  Texas  is  concerned  are  those  which  are  caused  by  entozoa  or  worms. 
The  fluke,  Digtomum  hepaticumj  which  has  its  seat  in  the  bUe-ducts  and 
in  the  gall-bladder,  and  is  a  curse  to  sheep-raising  in  many  parts  of 
Europe,  occurs  frequently  only  on  the  low  and  level  lands  near  the  Gulf, 
consequently  on  lands  much  better  qualified  for  cattle  than  for  sheep. 
In  comparatively  rare  instances  the  fluke- worm,  it  is  true,  also  occurs 
in  other  parts  of  Texas — for  instance,  as  I  was  recently  informed  by  Mr. 
C.  Eeal,  in  Kerr  County — but  there,  it  seems,  it  owes  its  presence  to 
recent  importations,  and  will  probably  not  gain  a  permanent  foothold. 
Although  the  steadily  growing  trade  in  sheep,  and  particularly  the 
constantly  increasing  importation  of  finer  sheep  from  other  States,  will 
undoubtedly  be  followed  by  a  more  frequent  occurrence  of  the  fluke- 
worm,  it  may  be  sately  predicted  that  in  Texas,  or  rather  in  those  parts  of 
Texas  better  adapted  to  sheep-raising  than  to  anything  else,  the  fluke  will 
not  at  any  time  cause  any  serious  losses,  because  all  those  parts  of  tlio 
State  which  are  more  suitable  for  sheep  than  for  cattle  are  on  the  whole 
too  dry  to  afford  favorable  conditions  for  the  preservation  and  propa- 
gation of  that  entozoon.  In  certain  localities  in  Texas,  viz..  in  the  vicin- 
ity of  Austin  and  of  Fort  Worth,  and  probably  in  some  otlier  districts, 
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occurs  quite  often  a  tape-worm,  Tcenia  expansa,  particularly  in  Iambs; 
but  it  seems  that  the  losses  caused  by  this  worm  are  not  very  serious. 
T(Bn%a  expansa  occurs  in  the  small  intestines  of  sheep,  but  principally 
of  lambs,  and  is  sometimes  found  also  in  the  small  intestines  of  other 
ruminating  animals,  such  as  goats  and  cattle.  It  grows  sometimes  to 
an  enormous  length.  Its  hei^  is  very  small  and  without  hooks,  aiid  its 
joints  or  proglottides  close  to  the  head  are  also  very  small,  while  those 
further  back  gradually  increase  in  size,  so  that  the  largest  are  very 
large  and  almost  square.  It  is  said  that  specimens  occur  which  are  one 
hundred  feet  long,  and  have  proglottides,  the  largest  ones,  one  inch  in 
width.  (Those  I  had  an  opportunity  of  seeing  I  estimated  to  be  from 
twenty  to  thirty  feet  long,  and  their  largest  proglottides,  or  joints,  ap- 
peared to  be  from  half  an  inch  to  five-eighths  of  an  inch  in  width.) 

Of  cyst-worms  more  than  one  species  have  been  found  at  the  various 
post-mortem  examinations,  and  if  I  may  judge  from  what  I  have  seen, 
at  least  two  species,  namely,  Echinococcua  veterinorum  and  CgsUcercuM 
pisiformiSj  are  of  rather  frequent  occurrence,  not  only  in  sheep  but  also 
m  rabbits.  Whether  or  not  they  ever  cause  serious  losses  I  am  unable 
to  state,  because  in  nearly  all  cases  in  which  I  found  them  I  also  found 
other  entozoa  and  other  morbid  changes  evidently  not  caused  by  those 
cyst-worms.  Cysticercua  cerehralis,  a  cyst-worm  which  has  its  seat 
usually  in  the  brain  and  occasionally  in  the  spinal  cord,  and  which 
occurs  quite  often  in  certain  parts  of  Europe,  has  never  been  met  with 
at  s^nj  post-mortem  examination,  and  I  believe  I  am  correct  when  I  say 
its  existence  is  almost  unknown  in  Texas,  and  it  is  doubtful  whether  it 
ever  has  been  found  in  that  State. 

As  to  the  other  cyst- worms  mentioned  {JEchinocoocus  veterinorum  and 
Cysticercus  pisiformis)  I  shall  have  more  to  say  below. 

Far  more  damage  than  by  all  those  entozoa  just  mentioned  is  done 
by  two  small,  thread-like  worms  belonging  to  the  genus  Strongylus. 
The  one,  Strongylus  filaria,  a  whitish,  thread-like  worm  from  1  to  3^ 
inches  long,  is  met  with  quite  often,  and  sometimes  iu  large  numbers, 
in  the  bronchial  tubes  of  sheep,  but  particularly  in  those  of  lambs,  and 
cause,  according  to  my  observation,  the  most  losses;  is  also,  on  account 
of  having  its  seat  in  the  lungs  and  not  in  the  stomach  or  intestines,  the 
most  difficult  to  destroy.  The  other  one,  Strongylus  contortus^  a  reddish- 
looking  worm,  is  a  trifle  smaller,  and  occurs  sometimes  in  immense 
numbers,  but  more  frequently  as  a  lew  specimens  in  the  fourth  stomach 
of  Iambs  and  of  sheep,  principally  of  the  former.  If  present  in  large 
numbers  it  causes  gastric  disorders,  more  or  less  rapid  emaciation,  and 
anaemia,  which  not  seldom  terminate  in  death.  The  Texas  flock-master 
calls  the  disease  thus  produced 

LOMBRIZ. 

Lomhriz  is  a  Spanish  word,  and  means  '^  worm."  In  Texas  it  is  often 
indiscriminately  applied  to  all  cachectie  or  anaemic  diseases  of  sheep, 
no  matter  whether  caused  by  the  presence  of  Strongylus  contortus  (<<  lom- 
briz  worm"),  by  other  entozoa^  such  as  Strongylus  filaria  in  the  lungs, 
cyst- worms  in  various  tissues,  and  Tcsniaexpansa  in  the  small  intestines,  or 
by  something  entirely  diffel-ent.  Still,  the  more  experienced  flock-mas- 
ters make  a  distinction,  and  limit  the  term  "feww&rts"  to  the  damage 
done  by  Strongylus  contortus  in  the  fourth  stomadi.  In  the  following 
pages  I  shall  use  it  in  the  same  sense. 

In  j^onr  favor  of  March  7,  1882,  you  direxited  me  to  make  an  investi- 
gation of  the  diseases  (of  sheep)  mentioned  in  an  inclosed  letter  vrritten 
to  you  by  Mr.  David  M.  Clarkson,  of  Brackett,  Kinney  County,  Texas. 
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The  diseases  mentioned  by  Mr.  GlArkson  in  said  letter  are  scab,  lorn- 
Inriz,  and  foot-rot.  Ab  scab  is  a  disease  which  is  well  known  to  and 
rationally  treated  by  every  flock-master  in  Texas  who  Las  had  any  ex- 
perience at  all,  and  as  foot-rot  is  practically  an  unknown  disease  in 
Texas — at  least  I  have  not  been  able  to  find  or  to  hear  of  a  case  that 
originated  within  the  borders  of  that  State — I  directed  my  principal 
attention  to  so-called  lombriz  and  kindred  diseases  (worm  epizootics). 
In  your  favor  of  the  7th  of  March  yon  requested  me  to  coiTespond  with 
Mr.  Glarkson.  I  at  onoe  complied  with  this  request,  but  had  to  wait 
some  time  for  an  answer.  When  it  arrived  it  was  worded  so  as  to  cause 
me  to  conclude  that  lombriz  was  prevailing  and  causing  great  losses  in 
Mr.  Clarkson's  flock  of  sheep.  I  received  Mr.  Clarkson^s  letter  on  March 
31,  and^as  soon  as  circumstances  permitted,  April  3, 1  went  to  his  ranch, 
alK)ut  12  miles  from  Brackett,  in  Kinney  County.  I  arrived  there 
on  April  4,  and  visited  not  only  Mr.  Clarkson's  ranch,  but  also  sev- 
eral  others,  among  them  the  ranch  of  Mr.  Xewell,  vice-president  of 
the  Texas  Wool-Growers'  Association  (April  5,  6,  7,  and  8).  My  trip, 
however,  was  productive  of  very  small  results,  for  no  lombriz  existed 
or  could  be  found  in  any  of  the  herds  visited,  l^either  Mr.  Glarkson 
nor  his  neighbors  ever  had  a  case  in  their  flocks.  Mr.  Newell,  it  is  true, 
had  a  few  cases  and  suffered  slight  losses  in  1381  in  a  newly-purchaseu 
flock  of  sheep  that  had  not  been  raised  in  that  part  of  the  country. 
Neither  could  anybody  give  me  any  reliable  information  as  to  the  nature 
of  the  disease.  Of  Mr.  Kewell  I  learned  that  the  term  ^^  lombriz^  is 
applied  to  a  disease  of  sheep  caused  by  a  large  number  of  small  worms 
found  in  the  fourth  stomach,  and  that  very  likely  no  fatal  cases  would 
occur  anywhere  before  June  or  July.  As  nobody  could  give  me  any 
definite  description  of  the  worms  in  question,  notwithstanding  I  applied 
for  information  to  quite  a  number  of  gentlemen  supposed  to  be  familiar 
with  the  subject,  I  had  to  wait  for  further  developments.  Finally,  in 
liiay,  through  the  kindness  of  Mr.  John  Wicheland,  who  has  a  sheep* 
ranch  14  miles  from  San  Antonio,  on  the  Martinez,  I  received  si>ecimen8 
of  the  so-called  lombriz  worm^  which  had  been  taken  from  a  sheep  in 
August,  1881,  and  preserved  in  alcohol.  From  these  tolerably  well-pre- 
served worms  I  soon  recognized  Strongylus  cofitortus,  and  consequently 
knew  what  I  had  to  deal  with.  Ha^ing  t^en  pains  to  inform  the  sheep* 
men  of  Texas,  through  their  papers,  of  my  mission,  letters  and  telegrams 
inviting  me  to  come  to  the  ranches  and  to  investigate  ^' lombriz^  in  a 
short  time  commenced  to  arrive.  By  complying  as  much  as  possible 
with  these  invitations  I  soon  learned  that  the  term  "  lombriz^  is  by 
many  sheepmen,  even  by  many  who  have  been  a  long  time  engaged  in 
sheep-raising,  indiscriminately  applied  to  every  chronic  disease  of  sheep 
which  the  shepherd — usually  a  very  ignorant  Mexican,  who  if  a  sheep 
dies  hardly  ever  makes  a  postmortem  examination — ^is  unable  to  diag- 
nose. So  it  often  happens  that  in  many  a  flock  of  sheep  the  term  ^^  lorn- 
briz^  covers  all  diseases  that  occur,  and  particularly  all  that  prove 
fatal. 

To  relate  all  my  disappointments  in  detail  would  be  very  tedious  and 
of  no  practical  use.  I  will,  therefore,  only  mention  a  few  instances. 
On  May  17  I  received  a  letter  from  the  Texas  Wool  office,  of  which  the 
following  is  a  literal  copy: 

Dr.  Detmers  : 

Dkar  Sir:  I  to-day  received  a  t^slegrram  from  Mr.  Nnessel,  of  Uvalde,  sayiiiff  that 
he  has  lombriz  among  his  sheep,  several  lambs  dying  every  day.  I  would  like  to 
have  yon  viait  him. 

Toujb,  tetigectSnilyf 

L.  A.  H£IL,  Texas  Wool 
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,  I  at  once  went  to  XJvalde^and  fonnd  when  I  arrived  at  Mr.  NuessePs 
ranch,  5  or  6  mUes  north  of  Uvalde,  that  out  of  a  large  flock  of  sheep — 
6,000  or  7,000— only  a  few  lambs— 11  or  13, 1  believe— had  died,  and 
that  no  postmortem  examination  had  been  made.  It  was  difficult  to 
find  a  sick  lamb.  Finally,  an  emaciated  and  rather  poor-looking  lamb 
was  pointed  out  to  me  by  Mr.Kuessel  and  his  shepherd  as  being  affected 
with  lombriz.  After  it  had  been  killed  for  a  post-mortem  examination 
nothing  of  any  importance  could  be  fonnd  except  a  quite  extensive 
degeneration  of  the  mesenteric  glands,  a' general  anaemic  condition,  and 
some  serum  in  the  throracic  and  abdominal  cavities ;  or,  in  other  words, 
what  might  be  called  a  scrofulous  condition  and  its  natural  conse- 
quences. Most  of  Uvalde  County,  and  particularly  Mr.  NnessePs  ranch, 
is  very  dry,  and  therefore,  as  will  be  shown  below,  not  oflFering  favor- 
able conditions  for  the  preservation  of  worm  brood,  consequently  is  not 
apt  to  harbor  much  lombriz. 

The  first  case  of  real  lombriz  I  had  an  opportunity  of  seeing  was  at 
Mr.  David  Brown's  ranch,  in  Atacosa  Count}'-,  about  16  miles  south  of 
Pleasanton.  It  was  from  May  24  to  May  28.  Mr.  Brown,  one  of  the 
oldest  and  most  experienced  flock-masters  in  Texas,  and  well  acquaint^l 
with  the  disease  in  question,  informed  me  that  not  much  lombriz  might 
be  expected  until  the  middle  or  latter  part  of  June,  except  in  its  incipient 
stage,  but,  with  his  well-known  generosity,  pointed  out  a  two-year  old 
imported  buck  as  being  affected  witJi  that  disease,  and  offered  to  kill 
the  animal  for  a  post-mortem  examination.  His  offer,  of  course,  was 
accepted.  The  buck  was  killed  by  bleeding,  and  quite  a  large  number 
of  small — ^not  fully  deyeloped'-Stronffyli  contortij  imbedded  with  their 
heads  in  the  mucous  membrane,  were  found  in  the  fourth  stomach.  A 
subsequent  microscopic  examination  proved  the  same,  or  at  any  rate  a 
large  majority  of  them,  to  bo  young  worms,  or  worms  not  yet  arrived  at 
sexual  maturity ;  still,  the  males  and  females,  in  a  proportion  of  about 
one  male  to  five  females,  could  be  plainly  distinguished.  In  the  same 
animal,  however,  I  discovered  another  disease,  in  my  opinion  more 

.  serious,  as  will  be  explained  below,  than  the  presence  of  the  entozoa  in 
question  in  the  fourth  stomach.  On  opening  the  chei^t,  taking  out  the 
lungs,  and  then  opening  the  bronchial  tubes^  I  found  in  the  latter,  but 
particularly  those  in  the  posterior  portions  of  the  lungs,  numerous 
specimens  of  another  Strongylus^  which  is  known  as  Strongylus  ^Uaria. 
It  is  a  little  larger  than  the  ^^lom^iz^  worm,  and  also  of  a  different 
color,  therefore  easily  distinguished.  As  to  these  two  worms  of  the 
genus  Strongylus  the  differences  are  as  follows :  Strongylus  ^/aria  (Rud.), 
which  occurs  in  the  bronchial  tubes  of  lambs  and  sheep,  sometimes  in 
verylarge  numbers,  is  a  small,round,  thread-like  worm,  tajtering  at  botti 
ends,  but  more  gradually  anteriorly  than  posteriorly.  Its  head  is  small, 
with  mouth  situated  at  the  end,  and  its  color  is  from  a  milk-white  to  a 
slightly  dirty-looking  white.  The  male  worm  measures  in  length  from  1 
to  1^  inches,  while  the  female  is  twice  as  long  and  not  seldom  measures 
fully  3^  inches.  Its  thickness  is  about  one  thirty-sixth  of  an  inch,  or 
a  little  over  two-thirds  of  a  millimeter.  The  external  sexual  organs 
are  situated  at  the  posterior  third  of  the  body.  Strongylus  contortus 
(Rud.)  is  also  a  small,  thin,  thread-like  worm,  tapering  toward  both 
ends,  but  most  toward  the  head,  which  is  very  small,  and  still  smaller 
or  more  pointed  than  that  of  Strongylus  filaria.*    The  color  of  both  the 

*  There  is  an  apparent  discrepancy  between  my  statements  as  to  the  sisse  of  Stran- 
ffylua  contortus  and  the  size  of  my  drawings.  The  difference,  however,  is  only  appar- 
eut|  and  can  be  readily  explaineid.    My  statement  gives  the  size  of  some  large  speci- 
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male  and  female  worm  while  alive  is  more  or  less  reddish  or  brownish, 
and  the  female  is  distingoished  by  its  contorted  appearance.  The  male 
worm,  which  is  very  tMn,  measures  hardly  an  inch  in  length,  while  a 
fhll-grown  female  is  abont  2  inches  long  and  one  forty-eighth  of  an  inch, 
or  a  trifle  over  half  a  millimeter,  thick.  The  external  genital  organs  of 
the  female  worm  su^  sitnated  nearly  half  an  inch  anterior  to  the  pos- 
terior end  of  the  body,  or  in  the  posterior  third  part  of  the  same,  and 
protected  by  a  valve-like  appendice,  and  the  genital  organs  of  the  male 
worm  are  sitnated  at  the  hind  end  of  the  body  and  there  inclosed  by 
two  broad  claw-Uke  api>endices,  which  dnring  the  act  of  copulation 
serve  to  embrace  the  body  of  the  female.  As  a  good  many  worms  after 
they  have  arrived  at  sexnal  maturity  can  be  found  in  the  act  of  copu- 
lation, it  must  be  concluded  that  the  act  occupies  a  considerable  length 
of  time.  The  ovaries  of  the  female  are  very  long,  and  appear  in  the 
fully-developed  worm-like  corkscrew-shaped  bands  winding  around  the 
intestinal  canal,  and  give  the  female  worm  its  peculiar  contorted  ap- 
X)earance.  Mr.  John  Wickeland,  who  examined  some  female  worms 
with  a  low-power  microscope,  compared  their  appearance  with  that  of  a 
barber-post.  It  may  just  as  well  be  stated  right  here  that  the  female 
worms  of  both  species,  of  Strongylus  eontartus  as  well  as  of  Strongylus 
filaria^  produce  innumerable  eggs,  which  develop  living  embryos  while 
yet  in  the  ovaries,  and  that  the  mother  worm,  as  soon  as  these  embryos 
have  reached  a  certain  stage  of  development,  prepares  to  leave  its  place 
and  is  discharged,  Strongylus  filaria  by  coughing  and  sneezing,  and 
Strongylus  contortus  with  the  excrements  of  the  sheep.  Once  discharged, 
the  old  worm  soon  dies  and  decomposes — Strongylus  contortusy  it  seems, 
dies  soon  after  it  leaves  the  fourth  stomach  and  before  it  is  discharged — 
and  then  the  embryonic  worms,  still  inclosed  in  and  protected  by  the 
shell  of  the  oblong  eggy  become  finee,  and  will  live,  if  a  certain  degree 
of  warmth  and  sufficient  moisture  are  not  wanting  where  they  happen 
to  be  deposited,  till  a  heavy  rain  carries  them  into  a  pond,  a  water-hole, 
or  a  low,  wet.  and  muddy  place,  in  which  they  can  pass  their  embryonic 
existence,  eitner  in  muddy  or  stagnant  water  or  on  aquatic  plants.  If 
such  water  is  used  for  drinking  by  lambs  or  sheep,  or  if  the  latter  eat 
the  aquatic  plants,  the  embryonic  worms  reach  their  place  of  destina- 
tion. Of  course  a  great  many  embryonic  worms,  there  can  be  no  doubt, 
will  perish,  but  as  the  eggs  produced  by  each  female  worm  are  exceed- 
ingly numerous,  and  as  the  female  worms  outnumber  the  male  worms 
al^ut  five  times,  there  is  no  danger  that  the  worm  brood  will  become 
extinct,  even  if  of  every  thousand  embryos  produced  only  one  or  a  few 
reach  a  place— if  Strongylus  contortusy  the  fourth  stomach,  and  if  Stron- 
gylus filariay  Ihe  bronchial  tubes  of  a  lamb  or  a  Bheep — where  they  can 
develop  to  maturity.  Hence,  as  long  as  flock-masters  and  shepherds 
allow  their  sheep  and  lambs  to  drink  tiie  stagnant  water  of  pools,  water- 
holes,  hog-waUows,  &c.,  and  to  eat  the  aquatic  plants  growing  in  or 
near  such  pools  and  water-holes,  particularly  if  the  range  is  infested 
with  the  brood  of  these  worms,  their  propagation  and  fiiture  existence 
are  abundantly  secured.  They  will  become  extinct,  though,  if  sheep, 
particularly  from  March  to  July,  are  not  allowed  to  graze  on  land  on 

mens  (the  largest  that  conld  be  found)  of  fhUy-matnred  worma  while  fresh  and  yet 
alive,  while  my  drawings,  made  some  months  afterward,  represent  worms  preserved  in 
alcohol  since  September,  and  consequently  somewhat  shriinken.  For  instance,  the 
drawings  from  the  camera  lucida  of  the  female  represents  a  large  worm  magnified 
precisely  42  diameters,  and  if  tbe  width  is  measuroa  it  will  be  found  to  be  abont  0.4 
millimeters,  or  nearly  ^of  an  inch,  instead  of  ^  of  an  inch,  as  stated  in  my  report. 
In  length  the  shrinkage  is  just  as  great,  if  not  greater. 
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which  worm  brood  has  been  de];>o8ited,and  are  prevented  from  drinking 
stagnant  water  and  from  eating  aquatic  plants.  The  embryos  of  Stran- 
gylui  oantoriusj  once  swallowed,  soon  reach  the  fourth  stomach,  where 
they  burrow  with  their  heads  into  the  mucous  membrane,  while  the  em- 
bryos of  Strongylus  fiUxria^  according  to  some  authors  (Colin),  ascend 
from  the  stomach  through  the  oesophagus,  and  then  descend  through 
the  larynx  and  windpipe  into  the  bronchial  tubes.  AVhether  such  is 
the  case,  or  whether  the  embryonic  worms  reach  their  destination  in  a 
more  direct  way,  that  is,  directly  from  the  throat  through  the  larynx 
and  windpipe,  without  first  passing  into  the  stomach,  I  am  unable  to 
decide. 

At  the  post-mortem  examination  of  Mr.  Brown's  two  year-old  buck 
the  other  morbid  changes  present  consisted  in  watery  exudations  in  the 
thorax,  in  the  adbominal  cavity,  and  in  the  subcutaneous  tissues  be- 
tween the  lower  jaws  and  at  the  throat,  and  of  course  must  be  con- 
sidered as  the  consequence  of  tJie  ansdmic  condition  and  general  decline 
caused  by  the  presence  of  the  worms. 

After  this  experience  with  so-Called  l<mbrisi  I  visited  several  sheep 
ranches  in  different  parts  of  Uie  State,  but  in  every  instance  was  dis- 
appointed and  found  not  what  was  promised  and  expected ;  on  the  con- 
trary, it  was  always  some  sporadic  disease  as  will  occasionally  occur  in 
every  flock  of  sheep. 

On  the  ranch  of  Mr.  William  Gerfers,  near  the  Gibolo,  and  about  22 
miles  from  San  Antonio,  I  had  another  opportunity,  on  June  9, 10,  and 
11,  to  observe  real  lomhrizy  as  well  in  living  animaJs  as  At  post-mortenh 
examinations.  In  the  living  animal  the  symptoms  are  about  the  same 
as  those  caused  by  other  intestinal  entozoa,  and  consist  in  irregular 
digestion,  more  or  less  constipation  followed  by  diarrhea,  increasing 
weakness,  emaciation,  paleness  of  the  skin  and  of  the  visible  mucous 
membranes,  ansBmia  and  watery  exudations,  particularly  in  the  subcu- 
taneous tissues  between  the  lower  jaws  and  at  the  throat.  At  first  the 
temperature  is  increased  above  normal,  but  immediately  before  a  fatal 
termination  the  same  often  sinks  to  several  degrees  below  normal.  To 
give  the  exact  symptoms  of  pure  lombriz  is  rather  difi&cult,  because  the 
lambs  and  sheep  infested  with  IStrongylus  contortus  in  nearly  every  case 
also  harbor  other  entozoa,  such  as  Strangylus  Jilaria  in  the  lungs,  vari- 
ous cyst- worms  in  other  tissues,  and  besides  are  usually  troubled  with 
the  larvse  of  the  gad-fly  in  the  nasal  cavities,  ethmoid  bones,  and  frontel 
and  maxillary  sinuses,  which  of  course  all  contribute  to  complicate  the 
symptoms. 

One  lamb  and  two  muttons  (wethers)  were  killed  by  bleeding  in  my 
presence.  In  the  lamb  I  found  tuberoulosis  in  the  lungs,  extending  to 
about  one- third  or  more  of  the  whole  pulmonary  tissue,  and  in  the  fourth 
stomach  several  but  not  very  many  worms  of  the  Strongylus  oontortus 
kind.  The  ethmoid  bones  contained  several  larvse  of  the  gad-fly,  (Estrus 
ovis.    Ko  other  morbid  changes  of  any  importance. 

In  the  first  wether  I  found  *•  screw-worms^  ^larvae  of  the  blow-fly)  in 
one  foot,  quite  a  number  of  Strongylus  filaria  m  the  bronchial  tubes,  a 
few  Strongylus  contortus  in  the  fourth  stomach,  and  numerous  sterile  or 
aborted  cyst- worms  on  the  serosa  of  the  large  intestines.  Several  of  the 
mesenteric  glands  showed  fatty  degeneration. 

In  the  second  wether  I  found  a  few  tubercles  in  the  lungs,  but  no 
Strongylus  filaria  in  the  bronchial  tubes,  a  few  Strongylus  contortus  in 
the  fourth  stomach,  and  some  aborted  cyst-worms  in  the  serosa  of  the 
large  intestines.  This  sexK)nd  wether,  or  mutton,  which  presented  when 
alive  the  appearance  of  a  perfectly  healthy  animal,  and  pvoved  to  be 
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rery  fat,  was  butchered  for  meat,  while  the  lamb  and  the  first  mutton,  or 
wether,  appeared  to  be  sick  when  alive,  and  were  killed  for  post-mortem 
examination.  Both  animals  were  in  poor  flesh,  the  lamb  probably  on 
account  of  its  tuberculosis,  and  the  wether  undoubtedly  had  been  dam- 
aged much  more  by  screw-worms  (the  larvaB  of  the  blow-fly)  than  by 
anything  else.  The  temperature  of  the  lamb  before  it  was  killed  proved 
to  be  1030.8  F. 

Mr,  Gerfers,  who  is  considered  by  Texas  sheepmen  as  one  of  the  most 
experienced  flock -masters  in  Texas,  believes  that  on  a  once  infected  sheep- 
range  every  sheep  harbors  at  the  proper  season — from  June  to  Septem- 
ber— at  least  a  few  lombriz  worms  (Strongylm  contortus)  in  the  fourth 
stomach,  but  shows  symptoms  of  disease — is  damaged — only  if  those 
worms  are  very  numerous,  or  if  the  constitution  of  the  animal,  from  other 
causes,  is  a  weak  one.  My  own  exi)erience  does  not  contradict  his  views  5 
on  the  contrarv,  if  it  were  expressed  somewhat  less  sweepingly,  if  the 
word  "nearly'^  were  inserted  before  *' every  sheep,''  I  would  have  to  in- 
dorse it. 

On  June  13  and  14 1  visited  Mr.  A.  Beal's  sheep-ranch,  11  miles  from 
San  Antonio.  I  found  no  diseased  sheep,  and  range  in  a  very  good  san- 
itary condition.  Knowing  that  the  so-called  jack-rabbits,  which  are 
very  numerous  in  Western  Texas,  often  harbor  large  numbers  of  cyst- 
worms,  similar  in  appearance  or  identical  to  those  I  so  often  found  in 
sheep  reported  to  be  affected  with  lombriz^  and  that  the  corresponding 
tape- worms,  Tomia  serrata  and  Tcenia  echinococcm^  occur  in  dogs,  wolves, 
and  coyotes,  I  made  it  a  point  to  procure  or  to  shoot  one  or  more  jack- 
rabbits  on  every  sheep-range,  because  it  appeared  to  me  probable  that 
the  large  number  of  rabbits  essentially  contributes  to  the  propagation 
of  the  cyst- worms,  and  indirectly  causes  their  frequent  occurrence  in 
sheep.  The  coyotes,  wolves,  and  dogs  catch  the  rabbits  and  eat  them ; 
the  cyst- worms  of  the  rabbits  in  that  way  pass  into  the  stomach  and  in- 
testines of  the  coyotes,  wolves,  and  dogs,  and  develop  into  tape-worms, 
and  these  animals,  thus  getting  tape-worms,  deposit  their  excrement,  and 
with  it  the  ripe  or  pregnant  tape-worm-joints,  or  proglottides,  full  of 
eggs,  on  the  grass.  As  the  proglottides  once  discharged  will  soon  de- 
compose, the  eggs  become  free,  and,  possessing  great  vitality,  they  are 
not  easily  destroyed  by  external  influences ;  have  a  very  good  chance 
of  being  picked  up  by  sheep  and  rabbits  that  come  along  and  eat  the 
grass.  At  Mr.  Beal's  range  I  killed  one  rabbit,  and  found  it  healthy, 
or  free  from  cyst- worms.  To  avoid  unnecessary  repetitions,  I  may  heref 
state  that  wherever  I  found  cyst-worms  in  sheep,  I  also  found  them  in 
the  rabbits,  and  vice  versa;  wherever  the  sheep  were  free,  there  the  rab- 
bits, too,  had  no  cyst- worms.  I  therefore  advocated  an  extermination 
of  rabbits  and  coyotes,  at  least  on  all  the  ranges  on  which  the  sheep  are 
infested  with  cyst- worms. 

On  June  14  and  15  I  visited  Mr.  John  Wickeland's  ranch,  on  the 
Martinez,  14  miles  from  San  Antonio.  A  fat  muttoUj  apparently  in  per- 
fect health,  was  killed  for  meat  in  my  presence.  The  carcass  was  very 
fat.  In  the  lungs,  however,  I  found  a  few  miliary  tubercles,  and  in  the 
fourth  stomach  a  few  Strongylus  contortus.  1  just  mention  this  case  to 
show  that  a  small  number  o^  lombriz  worms  do  not  seem  to  interfere 
with  the  well-being  of  a  sheep.  Before  I  returned  to  San  Antonio  I 
shot  four  rabbits,  but  found  them  free  from  cyst- worms. 

On  June  16  I  received  a  telegram,  and  on  June  17  a  letter,  both  dated 
Uvalde,  from  a  Mr.  McLawrence,  stating  that  his  sheep  were  dying  every 
day  by  the  dozen.  I  at  once  answered  by  telegram  and  by  letter  that 
I  woiUd  be  at  Uvalde  on  June  19;  and  asked  Mr.  McLawrence  to  have  a 
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conveyance  for  me  at  the  depot  to  take  me  to  his  ranch.  Accordingly 
I  left  San  Antonio  on  tBe  morning  of  the  19th  and  arrived  at  Uvalde  in 
the  afternoon  of  the  same  day.  but  found  on  my  arrival  that  Mr.  Mc- 
Lawrence,  immediatly  after  he  nad  telegraphed  to  me,  had  left  for  his 
ranch,  which  I  learned  was  60  miles  from  Uvalde  in  the  Frio  Canon, 
and  can  be  reached  only  over  a  trail  leading  through  an  almost  unin- 
habited country.  Fortunately  I  became  acquainted  with  Mr.  J.  V. 
Abrams,  another  flock-master,  who  lives  on  the  Kueces,  8  miles  from 
Uvalde.  Mr.  Abrams  took  much  interest  in  my  mission,  and  offerecl  to 
procure  a  team  and  to  go  with  me  to  Mr.  McLawrence's  ranch.  His 
kind  oflfer,  of  course,  was  accepted.  As  I  did  not  wish  to  lose  much 
time,  we  left  Uvalde  on  the  evening  of  the  19th,  and  arrived  the  next 
morning  at  about  8  o^clock  at  Mr.  McLawrenoe's  residence  in  the  Frio 
Canon.  Whether  the  location  is  in  the  northern  part  of  Uvalde  County 
or  in  the  southern  part  of  Bandera  County  I  did  not  learn.  On  my 
arrival  I  soon  ascertained  that  the  sheep  that  died — ^in  ^1  about  150  to 
160  head  out  of  a  flock  of  1,100 — ^had  not  died  of  lombriz,  but  of  anthrax^ 
and  that  they  had  continued  to  die  at  the  rate  of  12  to  15  a  day  as  long 
as  they  occupied  a  certain  range  which  contained  two  pools  of  stagnant 
water,  but  had  stopped  dying  as  soon  as  they  were  removed  to  another 
place.  As*  the  sheep  had  been  removed  on  Saturday — I  arrived  Tues- 
day morning — at  a  range  7  miles  below  (south)  in  the  same  carLon,  I'  did 
not  And  any  diseased  sheep,  neither  did  I  And  any  that  had  recently 
died ;  consequently  I  had  no  subject  for  a  post-mortem  examination. 
When  later  in  the  afternoon  the  flock  was  inspected,  no  animal  could 
be  found  that  showed  any  symptoms  of  disease.  Once  there  and  con- 
vinced by  what  I  learned  on  making  inquiries  from  Mr.  McLawrence 
and  his  shepherd  that  the  sheep  had  died  of  anthrax,  I  endeavored  to 
ascertain  the  cause.  I  therefore  concluded  to  inspect  and  to  examine 
the  fatal  pasture-ground,  and  as  it  was  only  2  opiiles  above  (north),  I  in- 
duced  Mr.  McLawrence  to  take  me  out  there.  Commencing  about  IJ 
miles  from  the  house,  we  found  the  ground  strewed  with  the  decomi)osed 
and  decomposing  carcasses  of  dead  sheep,  half  eaten  by  the  buzzards, 
and  lying  in  heaps  of  twos,  threes,  and  fours.  Kear  a  water-hole,  the 
largest  of  the  two  stagnant  pools,  about  50  yaxds  long,  10  yards  wiae  at 
its  widest  point,  and  rather  shallow,  the  carcasses  b^ame  very  numer- 
ous. I  counted  about  60  dead  sheep  in  the  immediate  vicinity  of  the 
stagnant  pool,  and  found  one  in  the  water  itself.  Being  always 'pro- 
vided with  some  small  vials  when  on  such  an  expedition.  I  filled  two  of 
them  with  some  of  the  stagnant  water  and  took  them  witn  me  for  micro- 
scopical examination.  It  was  very  foul  and  muddy,  and  its  nauseating 
smell  nearly  turned  my  stomach  when  I  filled  the  vials.  When  the  wat^r 
was  examined  under  the  microscope,  on  June  23,  it  was  found  to  contain 
immense  numbers  of  ^irilUiy  micrococci^  and  bacilli^  the  latter  undoubt- 
edly Bacillus  anthrads.  It  also  contained  large  quantities  of  granular 
matter,  a  good  msmj  vegetable  rests,  some  animalcules,  and  numerous 
spores  of  algae,  &c.  Consequently  no  doubt  can  exist  that  the  water- 
hole^  which,  for  about  two  weeks,  or  from  the  time  the  sheep  commenced 
to  die  till  the  flock  was  removed  to  another  range,  furnished  the  drink- 
ing-water for  some  of  the  sheep,  probably,  though,  only  for  those  that 
died,  as  other  good  water,  in  the  Eio  Frio,  was  equally  accessible,  and 
only  a  mile  distant,  constituted  the  source  of  disease  and  death.  The 
other  stagnant  pool,  reported  to  be  much  smaller  and  nearly  dry,  was 
not  visit^. 

On  further  inquiry  I  learned  that  in  the  fall  of  1881  the  same  range — 
the  vicinity  of  the  water  hole — ^had  been  occupied  a  few  weeks  by  a  herd 
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of  cattle,  aod  tiia^  aboot  GO  of  Iten  liiid  died  Tithin  a  G^  The 

dymg^  I  m^Bfi  in^onned^  ceased  imnediaitely  after  the  cattle  were  ta^en 
aira J  to  ancyther  place.  Further,  that  ^  the  spring:  of  the  same  year 
(ISSl)  a  flocd:  of  sheep  had  been  grsmA  a  8h<Ht  tiine  on  the  same  nmires 
aad  tiiat  130  head  of  them  had  died  in  a  few  iree^^s*  and  that  thej  like- 
vise  had  stopped  dyin^  wImsi  remoTed  to  another  locality.  Of  conrde 
iMme  of  the  dead  aninuds  were  boned;  tbeyall^asiscnstomaryinTexa^ 
were  left  <m  the  ground  to  rot^  and  to  be  deTonred  by  the  bozsards  and 
coyotes.  The  whole  range,  th^^efore,  is  thoroaghly  infected,  and  as  the 
land  slopes  in  nearly  er^y  direction  toward  tl^  water-bole  which  for- 
nished  the  drinking-water,  or  at  least  a  part  of  it,  for  nost  of  the  ani- 
mals grazing  in  its  vidnity,  there  can  be  no  donbt  that  the  canse  of  the 
fatal  disease  (amtibiax),  was  local,  and  was  caused  by  drinking  the  stag- 
nant water  contained  in  the  water-hole.  That  the  water  was  thoronghly 
infected  was  proved  by  the  {Resence  of  nnmeroos  BacUU  amtkrmcU. 
Farther  comment  wHl  hardly  be  necessary. 

ArriTed  again  in  Uvalde  on  the  night  of  Jane  20-21.  Knowing  that 
cyst' worms  are  of  fireqaent  oceorrence  in  sheep  in  the  neighborhood  of 
Uvalde,  I  procured  in  the  morning,  throagh  the  kindness  of  Mr.  Abrams, 
four  jack-rabbits,  and  found  every  one  of  them  infected  with  nameroas 
cyst- worms,  containing  foUy-devdoped  scolices.  Tine  cyst- worms  were 
situated  nearly  everywhere  in  the  abdominal  and  pelvic  cavities,  x>ar- 
ticolarly  near  the  kidneys  and  nrinary  organs,  bntalso  in  and  between 
the  mascles.  One  of  the  rabbits  contained  aboat  thirty,  and  another 
one  over  twenty. 

In  the  early  part  of  July  (July  3  and  4),on  my  trip  to  Corpus  Christi. 
I  stopped  in  San  Diego,  Duval  County,  and  from  there  visited  several 
sheei>-rancbes  on  which  the  sheep  were  reported  to  be  affected  with 
lombriz.  I  had  an  opportunity  of  making  a  few  post-mortem  examina- 
tions on  the  ranch  of  Knight  Brothers,  14  miles  from  San  Diego  (July  4), 
but  found  nothing  of  special  interest  except  some  Strongylus  contorius  , 
in  the  fourth  stomach,  and  in  one  lamb  a  few  Strongylua  Jilaria  in  the 
bronchial  tubes.  In  1880  Khight  Brothers  had  a  flock  of  3,500  sheep, 
and  suffered  no  losses  from  lonUnriz  ;  the  sheep,  the  whole  year,  were  in  a 
very  good  condition,  and  did  not  emaciate  during  the  winter.  In  1881 
they  had  about  4,300  sheep ;  the  winter  was  a  hard  one,  and  the  ani- 
mals, in  consequence,  were  rather  poor  in  the  spring.  The  losses  from 
lombriz  in  the  summer  of  1881  amounted  to  about  400  lambs.  In  1882 
their  flock  of  sheep  numbered  5,000  head,  which,  owing  to  a  mild  win- 
ter, were  all  in  a  good  condition  in  the  spring,  at  any  rate  in  a  much 
better  condition  than  in  the  spring  of  1881.  The  losses  till  date,  July 
4,  have  been  very  few.  The  range,  I  was  informed,  has  been  in  use 
five  years,  and  no  losses  from  lombriz  (fatal  cases  of  worm  disease) 
worth  mentioning  have  occurred,  except  in  the  summer  of  1881.  Still, 
I  saw  a  few  lambs  evidently  affected,  but  none  of  them  were  as  yet  very 
sick.  The  range,  on  the  whole,  is  very  dry,  and  almost  destitute  of 
water  except  in  a  wet  season.  The  sheep,  and  also  a  flock  of  goats, 
obtain  water  for  drinking  from  a  so-called  tank,  an  artificial  ])ond, 
which  is  400  yards  long,  and  contained  on  July  4  about  3  feet  of  water. 
Knight  Bros,  are  of  the  opinion  that  the  greater  loss  in  1881  was  caused 
by  the  poor  condition  of  their  -sheep  in  the  spring  of  that  year.  As  it 
is  a  well-known  fact  that  parasites,  and  entozoa  particularly,  beooine  as 
a  rule  dangerous  to  higher  organized  animals  only  when  the  latter  are 
weakened,  diseased,  emaciated,  or  in  a  declining  condition;  that,  in 
other  words,  parasites  fiourish  the  more  the  weaker  the  organism  of  their 
abode  animal;  therefore,  the  reason  given  for  the  greater  loss  caused 
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by  lombriz  in  1881  than  in  1882  is  a  very  plausible  one.  As  long  as 
most  of  the  flock-masters  in  Texas  do  not  make  suitable  provisions  for 
their  sheep  in  the  winter,  and  do  not  feed  and  protect  them  in  bad  and 
cold  weather,  or  when  a  "norther^  is  blowing,  every  severe  winter, 
that  is,  severe  for  Texas,  will  not  only  oanse  immediate  losses,  but  will 
also  increase  the  death-rate  of  the  sheep  in  the  following  spring  and 
summer.  As  the  present  winter  ^1883)  is  a  hard  one,  it  is  safe  to  pre- 
dict that  the  death-rate  next  spring  and  next  summer  will  be  a  high 
one,  and  not  only  as  to  sheep,  but  aUo  as  to  other  animals.  Although 
Texas  is  a  southern  country  and  has  a  warm  climate,  the  changes  of 
weather  and  temperature  are  just  as  severe  and  just  as  sudden  as  they 
are  further  north. 

In  the  fore  part  of  August  I  received  information  that  quite  a  num- 
ber of  sheep  were  dying  near  Gonzales,  Gonzales  County,  particularly 
in  a  flock  owned  by  M^srs.  Stieren  &  Forke.  I  went  there  at  once, 
and,  together  with  Mr.  Stieren,  the  senior  member  of  the  firm,  visited 
(August  15)  their  sheep  ranch,  several  miles  from  the  city.  The  flock 
consisted  of  about  3.000  head,  including  about  1,000  lambs.  Of  the 
latter,  about  250,  or  25  per  cent.,  had  died  within  the  last  four  or  five 
weeks  of  a  disease  alleged  to  be  lombriz.  When  we  arrived  at  the 
ranch  we  found  that  the  flock  had  recently  been  moved  by  the  shepherd 
to  another  range,  a  few  miles  further  north,  and  that  the  dying  had 
almost  entirely  ceased  since  the  removal  had  been  made.  Only  a  few 
deaths  had  occurred  during  the  last  two  or  three  days.  I  left;  it  to  Mr. 
Stieren  and  his  shepherd  to  pick  out  the  sickest  lamb  in  the  flock  to  be 
killed  for  post-mortem  examination.  It  was  killed  by  bleeding.  Ex- 
amining it,  I  found  grubs  (larvsB  of  the  gad-fly)  in  the  sinuses  and 
ethmoid  bones,  a  few  large  specimens  of  Strongylus  filaria  in  the  lungs, 
some  lombriz  worms — Strongylus  contortus — in  the  fourth  stomach,  and 
degenerated  mesenteric  glands.  The  range,  but  particularly  the  old 
one  (the  one  occupied  by  the  flock  till  within  a  few  days  of  my  arrival), 
contains  numerous  small  water-holes,  or  rather  creek-ponds,  which  be- 
come dry  in  the  summer,  or  in  every  dry  season  contain  more  or  less 
water  after  a  good  rain,  and  form  a  continuous  stream  (a  creek)  only 
after  heavy  rains,  or  in  a  very  wet  season.  Besides,  the  old  range, 
partly  at  least,  is  composed  of  so-called  hog- wallow  land,  and  in  a  wet 
season  each  hog-wallow  forms  a  small  water-hole.  From  the  above  it 
will  be  seen  that  the  range  in  question  is  not  at  all  adapted  to  sheep- 
raising,  but  admirably  qualified  to  preserve  worm-brood. 

On  August  29  I  had  an  opportunity  to  examine  a  diseased  flock  of 
sheep  belonging  to  Mr.  Boaz,  in  Port  Worth,  Tarrant  County.  Mr. 
Boaz  bought  in  June  a  flock  of  271  sheep,  among  them  25  muttons 
(wethers),  the  rest  ewes  and  lambs.  These  sheep,  on  the  whole,  rather 
inharmonioiis  cross-products  of  Ootswolds,  Lincolnshires,  Leicester- 
shires,  Mexicans,  and  Merinos,  were  imported  from  Missouri  in  the 
latter  part  of  March,  and  since  that  time  have  been  kept  and  herded  in 
the  vicinity  of  Fort  Worth.  In  the  latter  part  of  June,  or  immediately 
after  Mr.  Boaz  took  possession,  the  sheep  commenced  to  die  at  the  rate 
of  cue  a  day  on  an  average.  In  all  59  animals,  mostly  lambs,  and 
including  only  a  few  full-grown,  probably  very  old  sheep,  had  died  when 
I  arrived.  The  symptoms  observed  in  the  animals  found  diseased  were 
as  follows:  At  first  a  tendency  to  remain  behind  in  the  herd;  a  slight 
drooping  of  head  and  ears,  then  gradually  increasing  weakness  and 
emaciation;  paleness  of  skin  and  visible  mucous  membranes;  m6re  or 
less  coughing  and  sneezing  and  discharges  i^m  the  nose  (in  most  of 
the  animals)  J  irregular  appetite  and  digestion,  and  at  times  costive- 
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ness  and  more  or  less  fever,  till  finally  the  weakness,  emaciation,  an£B- 
mia,  and  fever  increased,  and  the  costiveness  gave  way  to  a  more  or 
less  fbtid  diarrhea,  which,  in  most  cases,  was  soon  followed  by  death. 
Mr.  Joe  Dickson,  the  overseer  of  Mr.  Boaz's  ranch — ^Mr.  Boaz  is  a 
banker,  and  lives  in  Fort  Worth — and  myself  singled  ont  and  caught 
two  lambs,  which,  in  a  hi^h  degree,  exhibit  all  the  symptoms  men- 
tioned. The  temperature  of  the  animals,  taken  in  the  rectum,  was  104^.8 
and  1030.4  F.,  respectively.  Hence,  the  first  one,  having  the  highest 
temperature,  and  t)eing  apparently  the  sickest,  was  killed  by  bleeding 
for  the  purpose  of  making  a  post-mortem  examination.  The  morbid 
changes  presented  were  as  follows:  (Estrui  larvae,  a  few,  in  the  ethmoid 
bones;  some  lung- worms,  Strongylus  filaria^  in  the  bronchial  tubes,  but 
unmistsi^able  indications  that  many  more  had  been  present,  which  had 
probably  been  ejected  by  coughing  and  sneezing,  and  an  immense  num- 
ber of  lombriz  worms,  Strongylua  eontortus^  in  the  fourth  stomach.  Be- 
sides that,  the  mesenteric  glands  presented  considerable  fatty  degener- 
ation. No  other  morbid  changes  could  be  found.  The  worms  in  the 
fourth  stomach  were  so  numerous  as  to  give  the  whole  mucous  lining  of 
that  organ  an  appearance  somewhat  similar  to  that  of  a  coarse  felt  sAd- 
dle-blanket,  in  which  every  hair  is  curly,  in  motion,  and  wriggling. 
Gonsequentiy  there  can  be  no  doubt  that  I  had  before  me  a  case  of  veri- 
table iombfizy  one  that  would  have  terminated  in  death  if  the  animal 
had  not  been  killed  by  bleeding.  As  Mr.  Boaz  kept  on  the  same  range 
another  flock  of  sheep,  animals  of  his  own  raising,  and  crosses  between 
the  common  Mexican  sheep  and  American  Merinos,  which  were  all, 
without  exception,  in  a  good  and  healthy  condition,  it  became  evident 
that  the  imported  sheep  did  not  become  affected  while  on  his  range  or 
in  his  possession,  and  that  they  must  have  picked  up  the  worm-brood 
at  some  other  place.  Still,  even  his  range,  or  at  least  a  portion  of  it, 
contains  numerous  hog-wallows,  and  low,  wet  places,  and  therefore  all 
the  elements  necessary  to  preserve  the  worm-brood,  if  once  deposited. 
Such  is  the  case  on  a  great  many  Texas  sheep-ranges.  Of  course,  as 
long  as  no  worm-brood  is  present  or  introduced,  hog- wallows,  low,  wet 
places,  water-holes,  small  ponds,  &c.,  cannot  produce  it,  but  if  worm- 
brood  is  once  introduced,  those  places  afford  all  the  conditions  neces- 
sary to  the  embryonic  life  of  the  worms  belonging  to  the  genus  Stron- 
gylusj  and  of  a  good  many  others.  The  worms  are  usually  introduced 
with  imported  sheep,  which  deposit  the  worm-brood* on  the  grass,  or 
directly  in  the  water,  and  if  then  the  conditions  necessary  to  the  em- 
bryonic existence  of  the  entozoa  are  given,  a  range  once  infected  very 
likely  will  remain  infected  till  abandoned,  for  at  least  a  year  or  two,  as 
a  sheep-range.  I  therefore  advised  Mr.  Boaz  to  keep  his  sheep  away 
from  the  hog- wallow  portion,  of  his  range,  and  to  use  the  same,  at  least 
a  year  or  two,  exclusively  for  cattle,  so  as  to  give  the  worm-brood  a 
chance  to  die  out. 

On  August  30  I  went  again  to  Mr.  Boaz's  sheep-camp,  and  killed 
another  lamb  for  post-mortem  examination.  Its  temperature  before  death 
was  1040.4  F.  The  carcass  was  found  to  be  very  ausdmic ;  head  audlungs 
were  perfectly  healthy,  but  innumerable  '^  Umbriz^  worms,  Strongylus 
contortus^  were  found  in  the  fourth  stomach.  No  other  morbid  changes 
were  present,  except  some  degeneration  of  the  mesenteric  glands,  and 
a  few  rests  of  aborted  cyst- worms  in  the  mesenterium.  The  result  of 
this  BecowA  post-mortem  examination  convinced  me  still  more  that  in  Mr. 
Boaz's  herd  I  had  to  deal  with  severe  and  fatal  cases  of  lombriz.  Hence, 
finding  in  the  imported  flock  quite  a  large  number  of  animals,  both 
lambs  and  sheep,  in  a  condition  very  similar  or  even  identical  to  that  of 
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the  two  lambs  killed  for  post-mortem  examinatioD,  I  considered  the  herd 
a  very  suitable  one  to  experiment  with  as  to  medical  treatment,  &c.  As 
the  worms  are  in  the  stomach,  and  therefore  exx)08ed  to  the  effect  of  the 
medicines  given,  the  only  difficulty  consisted  in  selecting  from  among 
the  large  number  of  anthelmintics  known  to  materia  medica  one  that 
is  effective,  requires  as  little  preparation  as  possible,  is  easily  adminis- 
tered to  a  large  number  of  animals,  and  is  not  too  expensive.  The 
Texas  flock-master  has,  as  a  rule,  very  large  flocks,  and  concerning  a 
medical  treatment  will  only  consent  to  give  such  re^pedies  as  are  easy 
and  simple  of  application,  and  can  be  given  in  a  kind  of  wholesale  man- 
ner. I  therefore  chose  a  solution  of  ta^r  emetic  in  rain-water,  in  a  pro- 
portion of  ten  grains  to  two  ounces,  or  half  a  pound  of  tartar  emetic  to 
twelve  quarts  of  rain-water,  and  desired  to  give  to  each  ^mb,  according 
to  its  size  and  age,  from  one  to  two  ounces  of  that  solution  as  a  drench, 
and  to  older  sheep  a  little  more,  in  proportion  to  their  size  and  weight. 
The  result  was  an  excellent  one ;  all  those  animals  not  already  too  weak 
or  too  anaemic  to  be  past  recovery,  even  if  free  from  worms,  recovered. 
The  tartar  emetic  not  only  freed  the  animals  of  Strongylus  contortus^  the 
^^1/omhriz^  worm,  but  also  a  large  tape-worm,  Tcenia  expansa^  from  a 
lamb  that  was  supposed  to  be  suffering  only  from  lombriz.  Besides  that, 
sheep  will  stand  without  damage  a  comparatively  large  dose  of  tartar 
emetic,  much  larger  in  proportion  than  any  other  domesticated  animal. 
As  it  is  essential  in  administering  anthelmintics  to  animals  that  the 
stomach  of  the  latter  at  the  time  the  medicine  is  given  be  not  too  full 
of  food,  the  best  way  to  give  the  solution  of  tartar  emetic  to  a  large  flock 
of  sheep  is  probably  as  follows :  First  drive  the  whole  flock,  or  as  many 
sheep  as  can  be  drenched  in  one  day  or  an  evening,  into  the  shearing-pen, 
which  is  on  most  sheep-ranches  the  best  suited  place  for  the  purpose, 
and  leave  the  sheep  there  over^  night  without  any  food.  Then  in  the 
morning  employ  three  men  and  a  boy  to  do  the  necessary  work.  One 
of  the  men  has  to  catch  the  sheep  and  to  lift  them  one  by  one  as  they 
are  wanted  over  a  fence,  when  another  man  takes  hold  of  them  and  holds 
each  sheep  while  it  is  drenched.  A  third  man,  who  may  be  the  owner 
or  overseer  of  the  flock,  attends  to  the  drenching,  and  gives  each  sheep 
or  lamb  its  proper  dose  out  of  a  small  bottle — a  two-ounce  vial  I  would 
prefer — and  in  small  swallows,  for.  then  the  medicine  will  almost  imme- 
diately reach  the  place  where  it  is  wanted,  the  fourth  stomach;  whereas, 
when  given  in  big  swallows,  or  poured  down  in  a  hurried  manner,  it  is 
apt  to  pass  into  the  paunch  and  will  then,  mixed  with  the  contents  of  the 
latter,  lose  much  of  its  efficacy.  The  boy,  or  the  fourth  person,  must 
have  his  place  near  the  man  who  does  the  drenching,  and  attend  to  the 
filling  of  vials  in  use.  The  solution  itself  may  be  kept  in  a  bucket  handy 
to  the  boy.  If  proceeded  with  in  that  way  600  head  of  sheep  can  easily 
be  drenched  in  one  day.  In  order  to  prevent  the  sheep  from  flUing  thieir 
stomachs  with  food  immediately  after  they  have  taken  the  medicine,  it 
may  be  well  to  keep  them  an  hour  or  two  in  the  inclosure  after  the  last 
one  has  been  drenched.  There  are,  of  course,  other  eftective  remedies 
besides  tartar  emetic  Some  flock-masters  claim  to  have  seen  good  results 
from  large  doses  of  common  salt,  while  others  have  used  oil  of  turpen- 
tine with  good  success.  As  to  oil  of  turpentine,  nothing  can  be  said 
against  it,  except  that  with  safety  it  can  only  be  given  in  the  form  of  an 
emulsion,  and  to  make  an  emulsion  for  a  large  flock  of  sheep  is  much 
more  trouble  than  the  average  Texas  sheep-man  is  willing  to  take. 
The  late  Professor  Gerlach,  in  Berlin,  recommended  creosote  in  the 
water  for  drinking,  and  considered  two  ounces  and  a  half  a  sufficient 
dose  for  100  sheep.    As  I  was  not  able  to  obtain  a  reliable  article  when 


REPORT   OP  THE   VETERINARIAN.  81 

I  had  use  for  it,  I  did  not  test  its  eflflcacy,  but  hope  that  others  will. 
There  will  be  abundant  opportunities  next  summer. 

'       CONCLUSIONS. 

X 

As  will  have  been  seen  from  the  above,  so-called  lombriz  becomes  a 
destructive  disease  or  causes  severe  losses  only  if  the  affected  flock  of 
sheep  is  in  a  bad — weak,  emaciated,  and  anaemic — conditioi^,  or  where  , 

the  range  is  badly  infected  with  worm-brood  and  not  adapted  to  sheep- 
raising  on  account  of  the  favora'ble  conditions  it  offers  for  the  preserva- 
tion of  entozoa  (worms)  while  in  their  embryonic  state.  I  would  exclude 
from  a  sheep-range,  but  particularly  from  a  lamb-range,  first,  all  such 
land  as  is  low  and  level  and  inclined  to  be  wet ;  secondly,  all  so-called 
hog-wallow  or  buffalo- wallow  land ;  thirdly,  all  such  land  as  contains 
small  pools  of  stagnant  water,  not  to  speak  of  swamps,  sloughs,  and 
swales.  It  is  true,  sheep  need  out  little  water  compared  with  what  is 
needed  by  other  animals,  but  they  need  some,  and  what  they  need  is 
water  of  the  very  best  quality,  or  wat^r  that  is  as  free  as  possible  from 
decaying  organic  substances,  and  consequently  free  from  (pathogenic) 
schizophytes  and  worm-brood.  Really  good,  pure  water,  good  wrell- 
-^ater  in  particular,  is  not  apt  to  contain  dangerous  schizophytes,  neither 
is  it  well  qualified  to  preserve  and  to  sustain  the  life  of  embryonic  . 
worms,  consequently  is  not  productive  of  disease.  As  most  of  the  sheep- 
ranges  in  Texas  are  rather  scantily  supplied  with  good  water,  the  flock- 
masters  who  own  their  range,  as  most  of  them  do,  and  have  not  a  suf- 
ficient supply  of  good  water,  will  be  obliged  to  dig  wells — artesian  wells 
where  necessary — and  doing  that  they  will  soon  find  that  the  money 
thus  invested  will  bear  big  interest. 

I  made  one  visit  to  a  sheep-ranch  in  Hays  County  at  which  the  sheep 
were  dying,  and  found  the  cause  to  consist  exclusively  in  the  bad  and 
filthy  condition  of  the  stagnant  water  of  the  rapidlj'-drying  pools  out  of 
which  the  sheep  had  been  drinking.  There  is  still  one  other  thing  that 
deserves  the  special  attention  of  the  Texas  flock -masters.  Every  year  a 
great  many  improved  sheep  are  imported  into  Texa^j,  principally  from 
California,  Vermont,  Ohio,  Michigan,  and  from  several  other  States,  and 
these  imported  sheep  are  the  ones  that  introduce  not  only  scab  and  foot- 
rot — which  latter,  by  the  way,  is  a  very  rare  disease  in  Texas — but  also 
every  kind  of  worm-brood.  The  Texas  flock-masters,  therefore,  in  im- 
porting sheep  or  in  buying  imported  sheep,  cannot  be  too  cautious  in 
seeing  to  it  that  he  gets  perfectly  healthy  animals,  belonging  to  healthy 
flocks,  and  none  that  are  suffering  from  or  infected  with  any  of  those 
diseases  nam^d.  Most  of  the  diseased  sheep  or  sheep  afflicted  with 
entozoa  that  are  imported  are  brought  in  by  dealers,  and  by  them  are 
sold  usually  in  lots,  which  contain  good  ones  and  poor  ones,  to  the  high- 
est bidder  or  in  open  market,  after  they  have  been  driven  through  the 
whole  State  or  a  large  portion  of  the  same,  and  thus  been  permitted  to  ^ 
infect  more  than  one  range.  Besides  that,  they^  usually  come  in  the 
fall,  the  very  season  in  which  most  of  the  worm-brood  is  disseminated. 
What  remedies  or  preventives  may  be  necessarg^  to  avoid  an  infection 
of  a  sheep-range  with  w^ormbrood  may  be  concluded  from  the  above. 
It  is  not  for  me  to  say  what  ought  to  be  done.  It  is  for  the  flock-maste^^ 
tliemselves  to  act  and  to  decide,  or  to  adopt  such  measures  as  will  meet 
the  object  in  view. 

Very  respectfully  submitted. 

H.  J.  DETMERS. 

Champaign,  III.,  January  29, 1883. 
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invcsUgalions  oF DTH  J.Detmers .  Plate   I. 


Group  of  Stron^ylus  contortUB  ,  imlural  size 

1.1  1. full- ^rown  females 

2. not  fully  developed  female 
3 ,  voun^  femaie 
4  4.4,  Pull  frown  males 
a.a  a.a,head, 

b.b.b.b. genital  organs  of  both  sexeK. 
crip. tail  and  anus   of  female. 
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Microphotogmfih  of  head  and  lail  of  male  Slron^ylusContortiis-x-JO 
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Hlnt^  V 


REPORT  OF  THE  BOTANIST. 


Sir:  I  have  the  honor  to  submit  the  foUowiogr  report  of  the  work  of 
this  (ItTision  for  tlie  carrent  year: 

GRASSES  OF  THE  GREAT  PLAIKS. 

The  Plains,  lying  west  of  the  100th  meridian,  together  with  mach 
broken  and  mountainous  interior  country,  nearly  treeless  and  arid,  in 
New  Mexico,  Western  Teza«,  and  Arizona,  are  nearly  nseless  for  the 
purpoaes  of  ordinary  agricnltnre,  bnt  are  becoming  more  and  more  im- 
portant as  the  great  feeding  ground  for  the  mnltitudes  of  cattle  whicb 
snpply  the  wants  of  the  settled  regions  of  onr  own  country,  as  well  as 
the  constantly  increasing  foreign  demand.  The  pasturage  of  this  region 
consists  essentially  of  native  grasses,  some  of  which  have  acquired  a 
wide  reputation  for  their  rich,  nutritious  qualitlea,  for  their  ability  to 
withstand  the  dry  seasons,  and  for  the  quality  of  self-drying  or  curing, 
so  as  to  be  available  for  pastorage  in  the  winter.  This  qaality  is  due 
probably  to  the  nature  of  the  grasses  themselves  and  the  effect  of  the 
arid  climate.  It  ia  well  known  that  in  moist  countries,  at  lower  alti- 
tudes, the  grasses  have  much  succulence;  they  grow  rapidly,  and  their 
tissues  are  soA,:  a  severe  frost  checks  or  kills  their  growth,  and  chemical 
changes  immediately  occur  which  result  in  rapid  decay;  whereas,  in  the 
arid  climate  of  the  Plains  the  grasses  have  much  loss  succulence,  the 
foliage  being  more  rigid  and  dry,  and  therefore  when  its  growth  is  ar- 
rested by  frost  or  other  causes  the  tissues  are  not  engorged  with  water; 
the  desiccating  influence  of  the  climate  is  sufficient  to  prevent  decay, 
and  tlie  grass  is  kept  on  the  ground  in  good  condition  for  winter  forage.. 

Many  of  the  grasses  are  popolarly  called  "bunch-grass,"  from  their 
habit  of  growth;  others  are  known  as  "me8qnite''and  "gramma  grass." 
These  consist  or  many  species  of  different  genera,  some  of  them  more 
or  less  local  and  sparingly  distributed,  others  having  a  wide  range  from 
Mexico  to  British  America.  In  the  consideration  of  this  subject  two 
very  important  questions  arise:  First,  what  effect  will  continued  feeding 
hare  upon  the  perpetuity  of  the  grasses  composing  these  great  pastures ; 
and,  second,  what  means  can  be  employed  to  select  native  species  or  to 
import  exotic  ones  snoh  as  may  be  adapted  to  the  conditions  of  climate 
and  soil  here  prevailing. 

There  can  be  no  doubt  that  continued  pasturage  will  ultimately  pro- 
duce important  changes;  certain  species  will  disappear,  being  unable 
to  withstand  the  constant  tramping  and  cropping  by  cattle,  and  their 
]ilace  will  be  filled  by  more  hardy  species,  either  by  self-propagation  or 
by  careful  introduction  and  cultivation  by  the  proprietors  of  the  ground. 
It  is  probable  that  among  the  native  species  there  are  tliose  which  will 
meet  the  requirements  of  the  occasion,  but  much  careful  observation 
and  many  trials  and  experiments  will  need  to  be  made  before  the  ques- 
tion is  satisfactorily  determined.  To  an  intelligent  performance  of  this 
work  a  knowledge  is  first  required  of  the  characteristics,  habits,  and 
names  of  the  species  now  occupying  the  ground,  and  as  a  very  ini(K!i> 
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1*^711  aid  to  the  acqaisition  of  this  knowledge  we  give  in  the  present  re- 
port descriptions  and  figures  of  many  of  the  common  grasses  now  pre- 
vailing in  the  region  under  consideration.  A  carefal  stndy  of  these 
and  comparison  with  the  living  plants  will  enable  an  ordinary  observer 
to  identi^  the  grasses  which  may  come  under  his  observation.  An  or- 
dinary leus  or  magnifier  will  be  a  necessity  in  the  examination  of  the 
minute  parts  of  the  flowers. 

In  some  portions  of  Texas  a  careful  study  of  the  native  grasses  has 
resulted  in  the  discovery  of  a  number  of  species  which  promise  to  fill 
all  the  requirements  of  pasturage  in  that  region.  These  species  have 
been  described  and  discussed  in  previous  reports.  In  continuation^ 
however,  of  the  subject,  and  in  view  of  its  bearing  on  the  present  in- 
quiry, we  give  herewith  the  substance  of  a  recent  letter  from  a  corre- 
sponaent  in  Lampasas  Oounty,  Texas : 

The  Afiprionltoral  Report  for  1881-82  is  at  hand.  I  was  especially  interested  in  the 
report  of  the  botanist.  The  Texas  bine  grass  which  is  recommended  I  have  fonnd  in 
my  yard.  I  observed  it  closely  last  winter,  not  knowing  what  kind  it  was  nntil  it 
bloomed.  At  first  I  noticed  abont  half  a  dozen  bnnches ;  now  it  has  spread,  by  means 
of  nndergronnd  stolons,  nntil  I  have  qnite  a  quantity  of  it.  How  it  came  to  be  in  my 
yard  I  cannot  tell,  as  I  find  it  nowhere  else  in  this  vicinity.  I  also  find  it  growing 
luxuriantly  in  the  Colorado  bottoms  about  20  miles  west,  in  Burnet  County.  It  spreads 
very  rapidly,  almost  equal  to  Bermuda  grass  or  curly  mesquite.  I  think  it  is  just  the 
grass.  I  have  been  looking  for  a  winter  grass.  In  the  great  c^razing  regions  of  Western 
and  Southwestern  Texas  it  is  impracticable  to  tr^"  grasses  that  require  to  be  set  by  oul> 
tivation,  as  but  little  of  the  land  is  tilled.  We  want  grasses  that  will  take  care  of 
themselves  and  I  think  Bermuda  for  summer  and  Texas  blue  grass  for  winter  will 
answer  every  purpose.  Of  native  grasses  we  have  two  kinds  that  excel  all  others : 
1st,  the  BuchlcB  daciyloideSf  known  as  curly  mesquite,  wire  mesquite,  running  mesquite, 
tine  mesquite,  and  bufiTalo  erass :  this  is  a  good  summer  grass,  and  is  fair  for  winter, 
as  it  is  only  partiaUy  kiUed  by  m>st ;  2d,  uie  other  grass  is  the  Stipa  setigera,  known 
as  bunch  mesquite,  winter  mesquite,  big-bearded  mesquite.  This  is  preeminently  the 
winter  grass  of  a  large  portion  of  Texas,  but  of  no  value  for  summer.  It  is  found  with 
the  live-oak.  In  my  ycurd  I  have  enumerated  twenty  kinds  of  native  grasses,  among 
them  Ariatida  purpurea.  Bromua  unioloidea,  knot-grass,  fall-grass,  and  others  which  I  do 
not  know  the  names  of.  The  sedge  grass  is  fast  giving  way  to  mesquite,  especially  on 
our  sheep  walks,  which  I  consider  a  misfortune,  as  the  sedge  grass  furnishes  excellent 
range  for  nine  or  ten  months  of  the  year.  It  requires  to  be  closely  pastured  in  order 
to  keep  it  from  go  wing  too  rank,  f'or  cultivated  lands,  Johnson  grass,  alfalfa,  and 
Texas  millet  (Panieum  Texanum)  succeed  well  here.  The  millet  is  undoubtedly  the 
finest  forage  grass  in  existence.  For  horses,  cattle,  or  sheep  it  is  exoeUent.  They 
prefer  it  to  any  other  kind  of  hav,  or  even  to  sheaf  oats.  It  is  raised  in  this  section  by 
plowing  the  land  after  a  crop  of  smaU  grain  has  been  harvested.  It  is  a  sure  crop, 
and  produces  two  or  three  tons  per  acre. 

The  common  names  applied  to  grasses  vary  greatly  in  different  locali- 
ties, so  much  so  that  when  the  common  name  only  is  given  we  are  fre- 
quently unable  to  determine  accurately  what  grass  is  meiint  without  the 
help  of  specimens.  The  name  "  bunch  grass"  is  applied  to  a  largo  num- 
ber of  species,  as,  for  instance,  to  Stipa  setigera^  Stipa  spartea^  Stipa 
viriduUij  Stipa  oomatUj  Erioconna  cuspidata,  Festuoa  ovina,  Festuca  acor 
brelUij  Deschampsia  cce^itosa^  and  others  which  have  the  habit  of  grow- 
ing in  dense  clumps.  The  names  "mesquite"  and  "gramma"  grass  are 
applied  to  several  species  of  BouteloiMj  to  Buchlm  da^tyloides,  to  Munroa 
squarrosa,  and  others.  But  in  botanical  phraseology  every  species  of 
gi*as8  has  a  name  by  which  it  is  known  everywhere.  Hence  the  im- 
portance of  acquiring  the  proper  botanical  names  of  the  grasses. 

In  the  range  of  country  under  consideration  there  are  probably  two 
or  three  hundred  species  of  grasses,  many  of  which  have  little  or  no 
agricultural  value,  but  from  them  there  can  probably  be  selected  such 
as  have  vigor  of  growth,  nutritive  qualities,  hardiness,  and  sufficient 
foliage  for  a  productive  crop. 
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THE  CHEAT  QUESTION. 

In  some  portions  of  the  West  there  is  great  complaint  of  tiie  preva- 
lence of  cheat,  or  chess,  in  the  wheat-fields.  In  some  cases  there  is  little 
else  than  cheat  where  wheat  was  sown.  This  is  an  old  trouble,  and 
occurs  more  or  less  extensively  after  every  severe  winter.  -Many  farm-, 
ers,  perhax^s  a  majority  of  them,  consider  this  a  case  of  transmutation 
or  degeneracy  of  the  wheat.  They  think  that  the  action  of  frost  or 
some  other  cause  has  produced  a  change  in  the  wheat- plant  so  that  it 
is  transformed  into  cheat.  Accordingly  they  frequently  say  that  their 
wheat  has  turned  to  cheat.  They  will  admit  that  it  is  a  strange  occur- 
rence, and  without  a  parallel  in  their  experieiice  of  the  cultivation  of 
other  plants;  but  there  is  the  cheat  where  they  sowed  wheat,  and  there- 
fore the  wheat  has  turned  to  cheat.  They  reason  differently  from  the 
husbandman  in  the  parable,  who  unexpectedly  found  tares  in  his  field, 
for  he  said  an  enemy  had  done  it  Naturalists  may  declare  that  such  a 
change  is  impossible,  that  nature  is  always  true  to  herself,  at  least  that 
she  never  takes  such  an  extraordinary  and  sudden  departure,  but  this 
frequently  fails  to  convince  the  farmer.  The  question  has  been  often 
discussed,  but  always  reappears  after  an  extremely  severe  winter. 

We  have  received  many  letters  of  inquiry  on  the  subject,  and  select 
for  publication  the  following  one,  which  seems  to  cover  the  entire  ground, 
and  we  give  in  reply  such  explanation  of  the  case  as  seems  to  us  in  ac- 
cordance with  nature  and  science : 

Waahinoton,  June  20, 1883. 
Botanist  of  Departbibnt  of  Aoricultube: 

8nt:  WMle  hi  Richland  Connty,  Illinois,  in  May  of  this  year,  I  became  mnoh  interested 
in  a  subject  then  being  discussed  among  farmers,  viz.,  the  origin  of  cheat,  or  chess. 
There  was  much  difference  of  opinion  concerning  certain  points,  but  aU  appeared  to 
agree  as  to  one  fact,  viz.,  that  cheat  would  often  come  up  abnndantly  in  fielas  where, 
so  far  as  known,  only  pare  wheat  had  been  sown.  From  this  circumstance,  chiefly, 
had  arisen  the  prevfident  belief  that  under  certain  conditions,  as  an  unfayorable  win- 
ter, wheat  would  **  turn  to  cheat."  This  opinion  apj^ears  to  be  held  by  a  majority  of 
the  farmers  of  the  section  where  I  was  visiting,  and  in  support  of  it  I  have  heard  re- 
lated instances  where  wheat  had  been  cropped  by  cattle,  after  which  the  identical 
gtalke  had  headed  out  as  cheat. 

That  cheat  wiU  sometimes  come  up  in  the  greatest  abundance  (occasionally  to  the 
almost  total  exclusion  of  wheat  itself)  In  fields  where  only  wheat  was  supposed  to 
have  been  sown,  is  a  fact  which  I  do  not  think  will  admit  of  any  question ;  but  re- 
garding the  other  aspects  of  the  case,  there  is  much  difference  among  fanners  them- 
selves, although  those  who  claim  that  wheat  will  turn  to  cheat  are  perhaps  in  the 
m^ority. 

This  being  a  matter  of  importance  to  farmers,  and  one  re^ardins^  which  they  haye 
little  knowledge  except  that  derived  from  their  own  exnenence,  I  have  concluded, 
partly  at  the  request  of  friends  in  the  country,  to  ask  throujiph  you,  of  the  Depart- 
ment of  Agriculture,  information  on  this  subject,  weU  knowing  that  the  latest  and 
most  reliable  is  to  be  obtained  from  this  source.  With  this  object  in  view,  I  have  pre- 
pared the  following  questions,  which,  if  you  will  kindly  answer  categorically,  you 
will  confer  a  great  favor : 

1.  Will  wheat,  under  any  circumstances  whateyer,  change  into  cheat,  and,  if  so, 
what  are  the  conditions? 

2.  If  not,  why  will  cheat  come  up  so  abnndantly  (sometimes  almost  to  the  exclu- 
sion of  wheat  itself)  in  fields  where  only  wheat  was  sown  f 

3.  WiU  either  wheat  or  cheat,  under  any  conditions,  change  to  timothy?  (This  is 
asserted  to  be  the  case  by  some.) 

4.  Has  cheat  a  botanical  name,  and  to  what  cereal  is  it  most  nearly  related  botan- 
ically  T 

5.  Is  it  possible  for  a  head  of  wheat  and  another  of  cheat  to  grow  upon  the  same 
stalk,  or  tor  a  stalk  of  each  to  gprow  upon  the  same  germ  t 

6.  Has  the  Department  of  Agriculture  ever  offerea  a  reward  or  prize  <*  for  a  grain 
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of  cheat  that  would  Bprootf     (I  was  informed  that  a  reward  of  $50  had  beoB 
offered.) 

These  qaestions  corer,  I  believe.  tb«  main  features  of  the  case,  aod  by  answering 
them  at  jour  earliest  couTenience,  yon  will  greatly  oblige, 
Yours,  very  truly, 

&OBERT  RIDGWAY. 

EXPLT. 

Sib  :  Your  letter  has  been  duly  recelTed  and  considered.  The  subject  is  an  impor- 
tant one,  as  it  relates  to  a  widespread  popular  error.  We  have  received  numerous 
inquires  on  this  subject,  mostly  firom  Illinois,  where  the  wheat  has  suffered  extensively 
from  the  last  severe  winter.  The  conclusion  reached  by  a  large  chiss  of  farmers,  that 
wheat  changes  into  cheat  or  chess,  must  by  every  intelligent  naturalist  be  considered 
erroneous.  It  would  be  quite  as  proper  to  claim  that  a  sparrow  would  chauge  into  a 
hawk,  or  an  oak  tnto  a  beech.  Still,  it  must  be  admitt«d  that  there  is  apparent  ground 
for  the  opinion.  The  difficulty  arises  from  an  imperfect  coii:»idoratioD  of  the  facts. 
As  an  answer  to  the  questions  yon  propose  will  elucidate  this  statement,  I  will  at 
once  proceed  to  their  consideration  : 

Question  1.  To  this  I  reply  that  under  no  known  circumstances  can  such  a  change 
occur. 

Question  2.  The  reason  why  cheat  comes  up  abundantly,  under  such  circumstances, 
is  as  follows:  There  is  almost  always  more  or  less  cheat  growing  in  wheat-fields,  ana 
consequently  there  is  more  or  less  cheat  seed  in  the  |^und  from  self-seediug,  as  well 
as  from  cheat'-seed  which  is,  in  most  cases,  mixed  in  greater  or  less  quantity  with 
seed-wheat,  even  when  great  care  is  taken  to  clean  the  s^ed  in  the  ordinary  method. 
Cheat  is  of  a  more  hardy  nature  than  wheat,  and  is  much  less  subject  to  injury  by 
frost.  It  always  happens  that,  during  a  severe  winter,  a  quantity  of  wheat  is  de- 
stroyed, chiefly  in  low  places,  subject  to  alternate  freezing  and  thawing,  by  which 
the  roots  are  broken  and  expoAed  by  the  process  of  ♦*  heaving."  In  such  cases  the 
cheat-plants,  being  of  a  more  hardy  nature,  are  uninjured,  and  having  the  ground  now 
to  themselves,  grow  more  vigorously  and  '^stool  ont^  abundantly,  so  as  to  take  full 
possession,  and  then  we  have  a  cropof  cheat  instead  of  wheat. 

Questions.  Such  a  chauge  is  equally  impossible  with  the  other,  and  not  anymore 
00,  although  the  absurdity  of  the  case' will  be  more  generally  admitted. 

Question  4.  Cheat  has  a  well-known  botanical  name.  It  belongs  to  the  genus 
BramnSy  and  is  nearly  related  to  Fetinca  or  Fescue  grass,  and  not  closely  related  to 
any  of  the  common  cereals.  There  are  about  forty  species  of  Bromua  in  different  parta 
of  the  world.  The  species  which  is  commonly  klowu  under  the  name  of  cheat  is 
Bromu$  aecalinvs.  With  this  is  frequently  found  two  or  three  other  species  in  the  same 
field.  The  difference  between  the  close,  narrow  spike  of  wheat  and  the  loose,  dif- 
frisely  branched  panicle  of  cheat,  or  chess,  is  very  great,  and  a  change  of  one  of  these 
to  the  other  would  be  a  great  violation  of  tho  laws  of  nature,  and  without  a  parallel 
in  either  the  vegetable  or  animal  kingdoms. 

Question  5.  A  negative  reply  is  the  only  one  that  can  be  given  to  this  question,  if  the 
above  statements  are  correct.  We  have  several  times  had  specimens  sent  to  us  claiming 
to  be  wheat  and  cheat  growing  together  on  the  same  head,  but  on  examination  these 
proved  to  be  merely  a  branch plcheat  acoiden tally  entangled  in  tiie  spikelets  of  a  wheat- 
head.  Specimens  have  alnb  been  sent  claiming  to  be  wheat  and  cheat  growing  on 
different  stalks  but  from  the  same  root,  yet  a  careful  examination  showed  that  the 
roots  of  the  two  plants  were  closely  intermingled  without  any  structural  couuectiun. 

Question  6.  No  such  reward  or  prize  hjis  been  offered.  The  Department  has  too 
much  reason  to  believe  that  every  i^ain  of  cheat  will  sprout  under  favorable  ci renin- 
stances,  and  that  having  sprouted  it  will  struggle  for  existence  and  development. 

Had  these  queries  come  from  a  spring-wheat  section  of  the  country  there  would 
probably  have  been  another  question  of  the  following  character:  Why  do  we  not 
have  cheat  in  spring-wheat  fields  f  The  reply  to  such  a  question  would  be  that  cht^nt, 
like  winter  wheat,  begins  its  growth  in  theautumn,  and,  if  any  existed  in  tlie  gioaud 
prepared  for  spring  wheat,  the  plowing  and  harrowing  would  destroy  it  or  prevent 
its  development. 

BERMUDA  GRASS  FOR  HAY. 

BERivnjDA  Grass  {Cynodon  dactylon)  is  snpi)osed  to  be  originally  de- 
rived from  India  or  Eastern  Asia,  but  has  long  been  spread  all  over  tlie 
warmer  regions  of  the  globe,  and  i«  everywhere  among  civilized  people 
esteemed  a  valuable  forage  grass.  It  has  been  regarded  as  a  great  i)est 
by  cotton-planters  IJrom  the  extreme  difficulty  of  ita  eradication.    There 
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others  who  begin  to  find  a  profit  in  its  pasturage,  and  a  few  who  have 
uliilized  it  profitably  for  hay.  Oar  statistical  correspondent  for  South 
C/£i»rolina,  Mr.  L.  A.  Ransom,  tbos  reports  upon  this  subject: 

The  peculiar  characteristic  of  this  grass  is  that  the  stem  is  either  partially  or  wholly 
a j3.«lerground  and  only  the  leafage  above  ground.  It  is  low  growing;,  makes  a  dense 
acxS-)  and  is  tenacious  of  life.  When  thorouffhly  set,  careful  and  painstaking  worlc 
i»  n  ^cessary  to  eradicate  it  sufficiently  for  hoed  crops.  It  can,  however,  be  thoroughly 
d^»0troyed  by  such  means.  It  does  not  in  this  climate  mature  its  seed,  and  it  is  propa- 
g  ^^ed  by  the  root. 

•Xbe  following  notes  of  cultivation  of  the  Bermuda  for  hay,  both  on  upland  and  on 
lo'V^land,  are  given  by  Ex-Governor  Johnson  Hagood: 

*  *  The  memoranda  relative  to  the  upland  meadow  was  furnished  me  some  three  years 
a^o  by  the  late  Dr.  St.  Julian  Raveuel,  of  Charleston ;  the  statements  relative  to  tlie 
lo^vlaud  meadow  are  from  my  own  experience  at  Saluda  Oldtown,  in  Edgefield  County. 
Tlie  bay  iu  Dr.  Kavencl's  experiments  was  weighed  as  taken  from  the  meadow  to  the 
b&m.    The  weight  given  by  me  is  that  of  the  hay  when  baled  for  market  after  un- 
dergoing the  second  fermentation  and  large  reduction  in  weight  which  ensues  upon 
storins;  m  the  barn.    From  some  experiments,  not  very  accurately  made,  in  ascertain- 
ing this  shrinkage,  I  am  inclined  to  think  that,  allowance  being  made  for  it,  the  pro- 
duct of  Dr.  RaveneVs  highly  fertilized  upland  meadow  and  that  of  the  Saluda  low- 
land meadow  unfertilized,  except  by  river  overflow,  approximate  nearer  than  tho 
figoreo  gi?en  would  indicate." 

DR.  RAVBNEL^S  UPLAND  MEADOW. 

The  land  was  sandy,  level,  dry,  without  stumps,  long  since  exhausted,  and  too  poor 
to  bring  either  oats  or  com  without  manure,  containing,  however,  some  Bermuda 
gi't^  roots.  It  comprises  an  area  of  five  acres  near  Charleston,  S.  C.  (^ve  acres  of 
such  land,  which  had  been  planted  and  manured  for  two  years,  and  freed  from  broom 
sedge  and  weeds,  was  plowed  with  a  two-horse  plow  on  the  Ist  of  May,  1874.  A 
thouaand  pounds  of  ash  element  and  two  bushels  of  cow  peas  were  then  sown  broad- 
cast to  tlie  acre ;  the  land  harrowed  and  rolled  to  make  it  as  smooth  as  possible. 

On  the  Ist  of  October  there  was  a  heavy  growth  of  pea  vines,  upon  which  seed  of 
the  native  vetch  was  sown.  It  germinated  quickly,  grew  all  winter,  and  on  the  lOth 
of  May  was  two  feet  high  and  very  thick.  Soon  after  it  seeded  profusely,  died,  and 
rotted  on  the  ground. 

Tbronch  this  decomposing  mass,  the  Bermuda  (not  planted^  but  the  natural  growth, 

increased  by  this  cultivation)  shot  up,  together  with  some  weeds,  which  were  pulled 
up. 

On  the  24th  of  July,  1875,  the  first  cutting  was  made,  which  yielded  2,200  pounds, 
and  on  the  8th  of  October  a  second  cutting  yielded  2,900  pounds,  altogether  5,100 
ponnda  of  well-cured  hay  to  the  acre. 

Second  year. — A  thousand  pounds  of  ash  element  was  immediately  spread  on  the 
stubble  (without  plowing);  a  fine  growth  of  vetch  followed,  occupying  the  land 
until  the  middle  of  May,  and  was  at  once  succeeded  by  Bermuda,  which  was  cut 
twice,  yielding  8,400  pounds  per  acre  of  hay  as  the  crop  for  1876. 

Third  year, — The  same  plan  was  followed  and  a  gooc^crop  taken  in  1877,  but  it  waa 
not  weighed. 

Fourth  year, — The  crop  of  1878  was  taken  in  two  cuttings:  The  first  on  the  14th  of 

August,  weighing,  5,464  pounds;  the  last  3,600  pounds;  together,  9,064  pounds  per 
acre. 

^fthyear, — The  crop  of  1879  was  not  weighed,  but  looked  a^-well  as  that  of  1878. 

Sixth  year. — ^Tho  winter  and  spring  of  1 880  was  so  dry  as  to  check  the  grass  and 
delavthe  first  cutting  until  the  21at  of  July;  there  was,  however, ample  time  for 
•notner,  and  the  yield  was  heavy,  though  not  weighed. 

The  meadow,  now  nearly  seven  years  old,  was  in  very  good  condition,  with  » tod 
ftbont  three  inches  thick,  free  from  broom  sedge  and  summer  weeds. 

RBMABK8. 

i*  For  the  preparation  of  snoh  a  meadow  a  spot  mnst  be  chosen  where  the  Bermuda 
grass natarally  appears;  unless  there  is  some  of  it  in  the  land  originally  the  etibrtto 
increase  it  without  planting  will  be  vain, 

^  2.  Bennuda  grass  when  removed  from  the  soil  is  very  exhausting,  and  would  soon 
injpoveriBh  land  whose  fertility  was  not  kept  up  by  constant  overllow. 

3.  On  poor  Isnd  the  only  method  which  has  succeeded  in  securing  and  maintaining 
the  necessary  fertility  at  moderate  cost  is  by  the  use  of  the  two  mguuiiiioiis  plants 
eow-peas  and  vetch,  supplied  with  as  much  potash,  lime,  and  phosphoric  acid  as  tho 
ffraM  raxnovefl  from  the  land. 
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4.  The  DAtiTe  vetch  may  be  foand  in  all  parte  of  this  State,  and  when  the  land  is 
■applied  with  the  aboVe  materials  ^jows  yigoroasly  and  mnltiplies  with  great  rapiditjr. 

5.  If  we  asBome  that  the  notntive  Talae  of  forage  is  in  proportion  to  the  albnmi- 
nons  matter  it  contains,  Bermuda  hay  compares  farorably  with  that  made  of  other 
grasses.  I  hare  foond  in  some  samples  as  mnch  as  14  per  cent. — never  lees  than  11  per 
cent.  Crab- crass  cut  on  a  farm  near  Charleston  and  carefolly  cored  gave  5.50  per 
cent. ;  oom-olades,  9.36  per  cent.  The  Northern  hay  sold  here  I  do  not  think  would 
average  8  per  oeot. 

tOWlAXD  MSADOW. 

The  land  was  np-coontry  river  swamp,  75  acres  near  Old  town,  S.  C.,and  the 
allaviam  several  feet  thick.  At  nsnal  stage  the  river  is  six  to  ten  feet  below  the 
level  of  meadow ;  at  high  water  all  overflowed,  no  stagnant  water,  however,  at  any 
time  on  it.  When  water  ran  off,  the  land  drained  itself  well  withont  the  aid  of 
ditches.  The  overflows  are  freqnent  in  winter,  infreqnent  in  sommer.  This  land  has 
been  cultivated  in  com  (no  other  crop)  for  7^  or  100  years,  and  there  were  few  stumps 
or  sprouts  in  it.  No  manure  had  probably  ever  been  applied  to  it,  nor  was  any  ap- 
plied to  it  now. 

All  stumps  and  roronts  were  carefully  and  thoroughly  dug  up,  or  dug  around  and 
cut  off  more  than  18  indies  below  the  surface.  A  few  acres  were  already  in  the  grass, 
it  having  been  brought  down  by  freshets  from  higher  up  the  river,  and  this  much  of 
the  field  nad  been  abandoned  for  arable  culture  for  from  three  to  five  years.  The  old 
corn-beds  were  here  leveled  by  chipping  down  with  the  hoe  (not  a  good  plan)  as 
plowing  would  have  been  better.  Tne  additional  land  desired  to  be  set  was  then 
flushed  up  close  and  deep  with  the  plow  and  the  Bermuda  roots  sown  freely  over  it, 
plowed  in  shallow  and  then  rolled  with  a  1,200-pound  roller. 

THS  FIRST  TXAB. 

A  strong  and  vigorous  growth  of  annual  weeds  sprung  up  and  soon  got  ahead  of  the 
grass.  When  these  were  from  one  to  two  feet  high  they  were  mown,  raked  by  horse- 
power and  hauled  off  the  land. 

The  grass  now  grew  rapidly  and  soon  afforded  a  cutting,  but  weeds  were  inter- 
mingled with  it  to  an  extent  that  made  it  unmerchantable  hay.  It  was  fed  at  home.  A 
second  harvest  was  obtained  the  last  of  August  and  first  of  September,  which  was 
first-class  hay  and  free  from  weeds. 

THX  SECOND  TBAB. 

Annual  weeds  again  preceded  the  grass  in  growth,  but  not  nearly  as  thick  as  the 
the  first  year.  They  were  dealt  with  as  before,  and  two  harvests  of  hay,  with  a  mnch 
smaller  percentage  unmerchantable  frt>m  weeds,  were  had. 

THS  THIRD  TKAR. 

A  few  annual  weeds  appeared,  but  they  were  thick  enough  to  need  mowing  only  in 
spots,  and  this  was  done  by  hand.  The  first  harvest  was  obtained  a  month  earlier 
than  before,  and  only  one  load  in  forty  of  hay  was  unmerchantable  frx>m  weeds.  The 
annual  weeds  in  subsequent  years  gave  little  trouble.  They  precede  the  growth  of 
the  grass,  and  allowing  a  flock  of  some  four  or  five  sheep  per  acre  to  graze  the  meadow 
until  the  grass  is  fairly  started  was  all  that  was  necessary  to  keep  tkem  down. 

The  cow-itch  vine  aind  the  broom  grass  began  now  to  appear  on  that  portion  of  the 
meadow  which  had  been  longest  in  the  grass.  The  former  was  grubbed  as  it  ap- 
peared, and  when  broom  grass  oecame  troublesome  on  portions  of  the  meadow  so  much 
was  plowed,  harrowed,  and  rolled,  generally  in  March.  It  required  four  mules  to  a 
two-horse  Watt  plow,  with  a  rolling  coulter  attachment,  to  do  the  plowing,  and 
also  extra  force  to  the  Scotch  harrows,  which  were  heavily  weighted  to  make  them 
tear  thoroughly  the  tenacious  furrow  slice.  This  treatment  kept  the  broom  grass  in 
check,  and  seemed  to  renovate  the  meadow,  improving  its  yield  on  these  portions 
after  the  first  next  succeeding  harvest.  The  tendency  of  this  grass,  like  all  others 
cut  for  hay,  is  to  become  sod -bound  after  a  few  years,  and  I  am  satisfied  that  a 
thorough  scarification  such  as  would  be  given  by  the  Chicago  Screw  Pulverizer,  or 
some  similar  implement,  would  be  beneficial  once  in  two  or  three  years. 

The  Bermuda,  as  has  been  stated,  is  a  thick  and  low-growing  grass  when  occupying 
the  land  alone,  consequently  an  extra  smoothness  of  the  meadow  is  required  for  the 
mower  to  get  the  full  crop,  and  the  cutting  is  heavier  than  other  grasses.  It  was 
eaily  observed  that  mingled  with  a  ^owth  of  weeds  in  the  struggle  for  light  and  air 
tbe  Bermuda  took  on  a  different  habit  and  extended  its  growth  upwards  instead  of 
laterally.     This  led  to  the  attempt  to  mingle  with  it  a  ttuler  grass  which  would  not 
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deteriorate  the  quality  of  the  hay.  It  was  necessary  to  select  grasses  which  did  not 
require  anDual  sowing  and  which  matured,  at  least  for  the  first  cutting,  about  the  same 
time  as  the  Bermuda.  Herds  grass,  timothy,  and  red  closer  fill  these  conditions.  The 
two  first  were  well  adapted  to  such  lands,  and,  with  Red  clover,  the  only  doubt  was 
as  to  the  effect  of  the  overflow  from  the  river.  Accordinglv,  in  the  autumn  of  the  first 
year,  after  frost,  plots  were  staked  off,  and  a  sowing  of  each  of  these  grasses  was  made 
on  the  Bermuda.  The  stubble  was  burned  off  first;  in  part  of  these  plot8,  and  in  the 
other  part  it  remained  as  left  by  the  mower.  A  harrow  was  run  over  it  when  the  land 
was  moist,  and  after  sowing  the  harrow  was  again  used. 

The  catch  was  excellent  with  each  of  the  grasses,  and  the  nest  spring  the  following 
results  were  shown :  While  with  all  the  object  was  obtained  of  givinj^  the  upward 
dcTelopment  to  the  Bermuda,  the  timothy  and  herds  grass  straggled  with  it  for  pos- 
session of  the  soil,  the  Bermuda  having  the  best  of  the  fight,  and  the  yield  of  the  hay 
was  increased  to  no  very  great  extent.  With  the  red  clover,  however,  the  case  was 
different.    It  and  the  Bermuda  each  grew  as  if  it  was  plantea  alone,  and  the  mass  of 

frass  upon  the  land  was  apparently  doubled.  The  reason  was  evident.  Timothy  and 
erds  gra^  like  the  Bermuda,  were  surface  rooted  and  fed  upon  the  same  area  of 
soil,  while  the  tap-rooted  clover,  going  below  the  Bermuda,  drew  its  sustenance  from 
a  different  but  equally  rich  stratum  of  aUuvium.  It  was  like  superimposing  one 
meadow  upon  another  and  doubling  the  producing  area.  The  winter  freshets  have 
shown  that  at  that  period  of  its  growth  the  clover  is  not  damaged  by  them.  These 
freshets,  several  times  during  each  winter,  cover  the  meadow  with  slow-moving  back 
water  from  three  to  ten  days  at  a  time.  One  oblection  is  found,  however,  to  the  use 
of  clover  in  combination  with  Bermuda.  The  nrst  cutting  is  excellent  hay,  but  the 
second  cutting  is  only  fit  for  cattle,  there  being  sufiAcient  clover  in  it,  mixed  with  the 
Bermuda,  to  make  the  hay  salivate  horses. 

The  whole  meadow  of  73  acres  was  not  set  out  in  one  year.  About  45  acres,  includ- 
ing what  was  already  in  the  grass,  was  the  the  work  of  the  first  year,  and  the  meadow 
was  extended  annually  for  the  next  three  years  until  its  present  area  was  reached. 
The  yield  of  these  several  extensions  was  carefully  noted  from  harvest  to  harvest, 
and  the  following  is  the  average  result :  The  first  year  about  3,000  pounds  hay  per 
acre ;  the  second  year  and  afterward  from  4,000  to  6,000  pounds ;  the  last  year,  being 
the  fifth,  the  whola  meadow  promised  to  yield  fblly  the  last -mentioned  amount,  but 
the  second  and  most  valuable  cutting  was  entirely  lost  by  a  summer  freshet  Just  as 
the  mowers  were  put  to  work. 

I  think  an  average  of  from  4,000  to  5,000  pounds  is  what  may  be  safely  calculated 
upon  in  a  series  of  years,  according  to  seasons  and  including  the  damage  of  the  occa- 
sional summer  overaows. 

The  cost  of  establishing  the  meadow  was  about  |8  per  acre.  The  cost  of  mowing 
and  putting  hay  in  bam  about  |2  per  ton.  This  of  course  does  not  cover  all  the  ex- 
penses of  making  and  selling  a  ton  of  hay,  but  is  mentioned  because  of  the  novelty  of 
that  kind  of  work  to  many  in  this  section.  The  sales  of  the  hay  baled  and  delivered 
on  the  cars  at  my  railroad  station  has  ranged  from  |20  to  $25  per  ton,  and  it  has  met 
with  as  ready  sale  as  beef,  mutton,  cotton,  or  any  other  product  of  the  farm. 

DESCEIPTIOIT  OP  GEASSES. 
Panicum  jxjmentobum — Guinea  grass. 

A  large,  vigorons,  perennial  grass,  attaining  in  good  soil  a  height  of 
from  6  to  10  feet;  the  leaves  are  1  to  2  feet  long  and  frequently  an  inch 
or  more  wide,  rough  on  the  edges,  and  with  a  few  scattered  hairs  on  the 
surface;  the  sheath  is  long,  and  nearly  smooth  except  near  the  joints, 
which  are  soft-hairy.  The  panicle  is  from  1  to  1^  feet  long  and  diffusely 
branched,  the  upper  branches  single  and  3  to  4  inches  long,  the  lower 
ones  two  to  five  together  at  the  joints  and  6  to  10  inches  long ;  the  flowers 
are  scattered  along  the  rather  slender  branches  nearly  the  whole  length 
on  slender,  rather  short  pedicels.  The  spikelets  are  about  1^  lines  long, 
smooth  and  rather  acute  pointed;  the  lowest  glume  is  about  one-third 
the  length  of  the  spikelet,  the  second  glume  is  slightly  longer  than  the 
perfect  flower,  and  five  to  seven  nerved.  As  in  the  genus  generally,  there 
are  two  flowers  in  each  spikelet,  the  lower  one  of  thin  texture  with  sta- 
mens only,  the  upper  one  perfect  and  much  thicker;  the  floweiing  glume 
of  the  lower  flower  is  about  five  nerved,  the  palet  two  nerved,  hyaline,  as 
long  as  its  glume;  the  perfect  flower  is  finely  wrinkled  transversely. 
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This  grass  is  a  native  of  Africa,  bat  has  been  introduced  into  many 
tropical  countries,  and  in  the  West  Indies,  particularly,  is  extensively 
cultivated  for  pasturage.  It  is  very  prolific  and  may  be  cut  severfd 
times  in  a  seasou.  It  Las  been  introduced  in  Florida,  and  deserves  to 
be  more  extensively  cultivated.  It  has  been  confounded  with  the  John- 
sou  grass,  which  is  very  different,  and  is  botanically  Sorghum  lialapense, 
Plate  I.    Fig,  a,  spiJcelet 

Panicum  molle— Para  grass. 

This  is  quite  similar  in  general  appearance  to  the  preceding  (Guinea 
grass),  but  has  smaller  leaves  and  a  shorter,  less  spreading  paunicle 
with  shorter  branches.  The  spikelets  are  closer  together  and  are  very 
short  pediceled ;  the  lowest  glume  is  shorter,  being  about  one  fourth  as 
long  as  the  spikelet.  In  other  respects  the  flowers  can  hardly  be  dis- 
tinguished. 

This  species  is  also  said  to  be  a  native  of  Africa.  It  has  been  intro- 
duced into  South  America,  and  in  Brazil  is  largely  cultivated  for  pas- 
turage, and  is  said  to  be  unequaled  for  the  quantity  and  quality  of  the 
feed  which  it  produces. 

The  figure  given  on  Plate  II  is  from  a  specimen  grown  at  MobOe, 
Ala.,  furnished  by  Dr.  Charles  Mohr,  who  states  that  it  has  been  some 
years  introduced  in  that  vicinity,  and  that  it  is  extremely  productive 
and  valuable.    Plate  II.    Fig.  a,  spikelet 

Paspalum  setaceum. 

Grows  in  patches,  with  slender  culms  about  2  feet  high,  with  usually 
two  slender  linear  spikes  2  to  3  inches  long,  near  together  at  the  summit, 
and  one  or  two  lateral  ones  fix)m  lower  joints  on  long  slender  peduncles. 
The  spikeleta  are  very  numerous,  in  pairs  in  two  or  three  rows  on  the  two 
sides  of  a  slender  rhachis.  The  spikelets  are  one  flowered,  about  a  line 
long,  ovate  and  blunt.  The  two  outer  glumes  are  thin,  three  nerved, 
smooth  or  sometimes  roughish,  with  short,  scattered  hairs.  The  fertile 
flower  is  convex  on  one  side  and  flat  on  the  other,  the  flowering  glume 
and  its  palet  both  of  thick  hard  texture  and  inclosing  the  small  seed. 
There  are  several  varieties,  some  with  narrow  and  some  with  broad 
leaves,  some  smooth  and  some  hairy.  It  is  not  generally  considered  a 
valuable  grass,  but  it  grows  abundantly  in  sandy  soil  from  New  Jersey 
to  Florida,  and  westward,  and  in  such  places  furnishes  a  good  deal  of 
forage,  and  grows  during  the  hottest  and  driest  seasons.  PlAtb  III. 
Fig.  a,  spikelets. 

ZizAiaA  AQUATICA — Wild  rice — Indian  rice. 

This  grass  has  some  botanical  relationship  to  the  common  commercial 
rice  {Oryza  sativa),  but  is  very  different  in  general  appearance.  It  is 
widely  difiiised  over  IN^orth  America,  and  is  found  in  Eastern  Siberia 
and  Japan.  It  grows  on  the  muddy  banks  of  rivers  and  lakes,  both 
near  the  sea  and  far  inland,  sometimes  in  water  10  feet  or  more  deep, 
forming  patches  or  meadows  covering  many  acres,  or  extending  for 
miles.  It^  ordinary  growth  is  from  6  to  10  feet  high,  with  a  t^ick, 
spongy  stem  and  abundant  long  and  broad  leaves.  The  panicle  is  py- 
ramidal in  shape,  1  to  2  feet  long,  and  widely  branching  below.'  The  upper 
branches  are  rather  appressed  and  contain  the  fertile  flowers,  and  the 
lower  branches  contain  only  stamiuate  ones.    The  spikelets  are  one- 
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flowered,  each  with  one  pair  of  husk  leaves,  which  are  by  some  botanists 
called  glames  and  by  others  called  palets.  These  husks  or  glumes  in 
the  fertile  flowers  are  nearly  or  quite  an  inch  long,  with  an  awn  or  beard 
as  long  or  t\nce  as  long.  The  enclosed  grain  is  half  an  inch  long,  slen- 
der and  cylindrical.  The  glumes  of  the  staminate  flowers  are  about  J 
an  inch  long  and  without  awns,  each  flower  containing  six  stamens. 
These  flowers  fall  off  soon  after  they  expand.  The  fertile  flowers  also  drop 
very  readily  as  soon  as  the  grain  is  ripened.  The  grass  abounds  in  the 
small  lakes  of  Minnesota  and  the  Northwest,  and  is  there  gathered  by 
the  Indians  for  food.  The  husk  is  removed  by  scorching  with  fire.  It  is  a 
very  palatable  and  nutritious  grain.  Some  attempts  have  been  made  at 
the  cultivation  of  the  grass,  but  the  readiness  of  the  seed  to  drop  must 
interfere  with  a  successful  result.  Near  the  sea-coast  multitudes  of 
reed-birds  resort  to  the  marshes,  where  it  grows,  and  fatten  upon  its 
grain.  The  culms  are  very  sweet  and  nutritious,  and  cattle  are  said  to 
be  very  fond  of  the  grass.  Plate  IV.  J^'t^.  a,  fpuile  spikelet;  bj  female 
9fikeleL 

HiLARIA  JAMESII. 

This  grass  was  formerly  called  Fleurapkia  Jamesii,  but  has  recently 
been  united  to  the  genus  Hilaria.  It  is  a  native  of  the  arid  regions  ex- 
tending from  Mexico  to  Colorado,  growing  in  clumps  from  strong  scaly 
ranners  or  rhizomas.  The  base  of  the  culm  is  usually  covered  with  the 
dried  leaves  of  the  preceding  year.  The  culms  are  from  1  to  1 J  feet  high, 
with  a  few,  short,  rigid,  light  green  or  bluish-green  leaves  which  are 
more  or  less  involute.  Each  culm  is  terminated  by  a  simple,  loose  spike, 
1  to  2  inches  long,  with  alternate  clusters  of  sessile  spikelets.  These 
clusters  are  quite  complex  in  structure,  each  one  containing  three  spike- 
lets,  one  central  and  two  lateral.  The  central  spikelet  consists  of  a 
single  fertile  flower,  and  the  lateral  spikelets  each  of  two  male  flowers. 
The  lower  glume  in  each  lateral  spikelet  is  awned  about  the  middle. 
The  two  outer  glumes  of  the  central  spikelet  are  bifid  or  two  lobed, 
strongly  nerved,  and  with  the  nerves  extended  into  awns  reaching 
beyond  the  ilpex  of  the  glume.    Plate  V.    Fig.  a,  spikelet 

Andropogon  vtrginicus — Broom  grass. 

Several  species  of  broom  grass  have  been  figured  in  previous  reports. 
The  one  here  named  has  an  extended  range  on  the  eastern  part  of  the 
continent,  growing  in  a  great  variety  of  soils  and  situations,  but  mostly 
on  drv  hills,  abandoned  fields,  or  stony  woods.  The  culms  are  from  2 
to  4  feet  high,  and  very  leafy,  the  leaves  in  two  ranks  at  the  base, 
smooth  except  a  few  long  hairs  on  the  margins  and  at  the  throat  of  the 
sheath.  The  panicle  is  long,  narrow  and  leafy,  1  to  2  feet  long, 
composed  of  numerous  lateral  branches  from  the  upper  Joints.  These 
branches  are  several  times  subdivided  and  partly  inclosed  in  the  long 
leaf  sheath,  each  ultimate  sheath  or  bract  inclosing  usually  a  pair  of 
loose,  slender  flower  spikes.  These  spikes  are  about  1  inch  long,  com- 
prising ten  or  twelve  joints,  each  joint  giving  rise  to  one  sessile  fertile 
spikelet^  and  a  hairy  pedicel  longer  than  the  fertile  flower,  at  the  sum- 
mit of  which  there  is  a  vestige  of  a  flower  or  a  mere  bristle-like  point. 
The  fertile  spikelets  are  one  flowered,  and  consist  of  two  outer  thickish 
glumes  and  two  thin  transparent  inner  ones,  one  of  which  has  a  slender 
awn  three  or  four  times  its  own  length;  the  upper  one  is  by  some  con- 
sidered as  a  palet,  and  is  not  awned. 

The  broom  grasses  to  be  made  useful  most  be  kept  from  running  up 
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to  flower,  the  stems  being  tongb  and  indigestible,  but  by  close  pastur- 
ing tbey  are  said  to  make  excellent  and  permanent  pastures.    Plate 

VI.  Fig,  a,  spiJcelet, 

Phalaris  arundinacea — Reed  Canary  gra^s, 

A  perennial  grass  with  strong,  creeping  rhizomas,  growing  from  2 
to  5  IVet  higb,  usually  in  low  or  wet  ground.  It  ranges  from  Kew 
England  and  New  York  westward  to  Oregon,  and  northward  in  Canada. 
It  is  common  also  in  the  north  of  Europe.  The  culm  is  stout,  smooth 
and  leafy;  the  leaves  are  mostly  from  6  to  10  inches  long  and  about 
half  an  inch  wide,  the  upper  ones  shorter.  The  ligule  is  about  2  lines 
long,  rounded  or  obtuse.  The  panicle  is  from  2  to  4  inches  long,  narrow 
and  spike-like,  the  branches  short  and  crowded  above,  rather  distant 
below,  slightly  spreading  when  in  flower ;  the  spikelets  are  one  flowered, 
each  flower  having  at  its  base  a  pair  of  small  heavy  scales  or  rudimen- 
tary flowers.  The  outer  glumes  are  nearly  equal,  somewhat  boat-shaped, 
oblong-lanceolate,  2  to  2^  lines  long,  a^utish,  three  nerved,  the  keel 
scabrous  and  slightly  thickened  near  the  apex.  The  flowering  glumo 
is  somewhat  shorter  than  the  outer  ones,  ovate,  somewhat  hairy  exter- 
nally ;  the  palet  is  of  about  the  same  length  and  lanceolate. 

The  common .  ribbon-grass  of  the  gardens  is  a  variety  of  this  grass, 
and  that  which  furnishes  the  canary  seed  of  commerce  is  a  species  of 
the  same  genus.  It  is  said  to  be  extensively  used  for  fodder  in  Sweden, 
but  that  in  this  country  cattle  do  not  like  it,  although  chemical  analysis 
shows  that  it  contains  a  large  amount  of  nutritious  elements.    Plate 

VII.  .  Fig.  a,  spiJcelet. 

Aristida  BROMorDES — Poverty  grass. 

A  small,  apparently  annual  grass,  growing  in  the  arid  districts  of 
New  Mexico,  Arizona,  and  Southern  California.  It  grows  in  tufts, 
many  cubns  from  one  root.  The  culms  are  from  6  to  12  inches  high, 
slender,  erect,  or  somewhat  bent  at  the  lower  joints,  unbranched.  The 
leaves  are  few,  short,  involute,  and  bristle-like,  1  to  3  inches  long.  The 
panicle  is  2  or  3  inches  long,  narrow,  and  open  or  loose,  the  short  alter- 
nate branches  erect,  below  mostly  in  pairs,  one  of  which  is  shorter  than 
the  other.  The  spikelets  are  one  flowered,  7  or  8  lines  long,  including 
the  awns;  the  outer  glumes  are  membranaceous,  acute,  purple,  one 
nerved,  the  lower  about  2  lines  and  the  upper  about  3  lines  long ;  the 
flowering  glume  is  narrowly  cylindrical,  purple  blotched,  smooth  except 
the  scabrous  midnervc,  3  lines  long,  terminated  by  three  erect,  slightly 
diverging,  roughish  awns,  the  middle  one  nearly  4  lines  long,  the  two 
lateral  ones  about  3  lines  long ;  it  has  a  short  pubescent  stipe  or  callus 
at  the  base,  and  is  closely  rolled  about  the  palet,  wliich  is  very  narrow 
and  rather  shorter  than  its  glume.  The  grass  is  apparently  of  little  or 
no  agricultural  value.    Plate  VIII.    Fig.  a,  spilcelet. 

Stipa  viridula. 

Culms  2  to  4  feet  high,  leafy;  the  radical  leaves  1  to  IJ  feet  long, 
caaline  4  to  10  inches  long,  1  to  2  lines  wide,  involute  and  bristle-like 
at  the  point;  sheaths  long,  smootli,  the  uppermost  inclosing  the  base 
of  the  ])auicle;  panicle  very  variable  in  size,  from  6  inches  to  a  foot  or 
more,  narrow  ami  loose,  variable  in  thickness,  the  branches  mostly  in 
twos  or  threes,  erect  and  appressed,  much  subdivided :  spikelets  one 
flowered  on  short  pedicels;  outer  glumes  4  to  6  lines  long,  bristle-pointed, 
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nearly  equal,  lanceolate  or  ovate-lanceolate,  three  to  five  nerved,  thin; 
flowering  glume  nearly  cylindrical,  3  to  4  lines  long,  with  a  short,  thick 
callus  at  the  base,  covered  with  short  scattered  hairs  which  are  longer 
at  the  apex^  minutely  two  toothed^  the  apex  terminated  by  a  slender 
awn  1  to  IJ  inches  long,  once  or  twice  bent,  twisted  and  sparsely  pubes- 
cent below,  scabrous  above;  the  palet  is  narrow  and  shorter  than  its 
glume,  and  with  the  stamens  and  style  is  closely  involved  by  the  glume. 
Widely  diffused  over  the  region  west  of  the  Mississippi,  extending  to 
California,  Oregon,  and  British  America,  furnishing  a  part  of  the  wild 
forage  of  the  region.    Plate  IX    Fig.  a,  spikelet 

MUHLENBERGIA  GRACILIS. 

A  perennial  grass  growing  in  tufts  or  loose  patches  from  a  creeping 
root-stock,  much  branched  at  the  base ;  culms  erect,  slender,  and  wiry, 
I  to  IJ  feet  high,  leaves  mostly  radical,  involute,  and  bristle-like,  2  to' 6 
inches  long,  scabrous  on  the  edges ;  panicle  erect  or  somewhat  nodding, 
3  to  6  inches  long,  narrow,  very  loose,  the  branches  rather  distant,  soU- 
tary,  erect ;  spikelets  one  flowered  on  short  pedicels ;  outer  glumes  un- 
equal, 1  to  1 J  lines  long,  the  lower  one,  one  nerved  and  ending  abruptly 
in  a  slender  point,  the  upper  one,  three  nerved,  three  toothed  above,  the 
teeth  usually  prolonged  into  short  Itwns;  flowering  glume  1^  to  2  lines 
long,  somewhat  cylindrical,  tapering  to  a  point,  sparsely  rough  pubescent, 
at  the  apex  extended  into  a  straight  awn  about  ^  an  inch  long ;  palet  as 
long  as  the  flowering  glume  with  the  awn.  Inhabits  the  arid  regions  of 
Colorado,  New  Mexico,  and  Arizona.    Plate  X.    Fig.  a,  spikelet. 

Spoeoboltjs  airoides — Salt  grass. 

Culms  arising  from  strong  perennial  root-stocks,  2  to  3  feet  high,  thick- 
ened at  the  base  and  clothed  with  numerous  long,  rigid,  generjilly  in- 
volute, long-pointed  leaves,  which  are  smooth,  and  bearded  in  the  throat 
of  tiie  sheath;  panicle  becoming  exserted  and  diffuse,  6  to  12  inches 
long,  3  to  4  wide,  the  branches  scattered,  mostly  single,  or  verticillate 
below,  the  branchlets  capillary;  spikelets  one  flowered,  purplish,  on 
slender  pedicels;  outer  glumes  unequal,  thin,  nerveless  or  obscurely 
nerved,  oblong,  the  lower  half  as  long  as  the  upper,  the  upper,  rather 
shorter  than  the  flowering  glume,  which  is  about  1  line  long,  oblong  or 
lance-oblong,  obtusish  or  minutely  dentate  at  the  apex;  palet  about 
equal  to  its  glume,  bidentate. 

A  common  grass  throughout  the  arid  regions  of  the  great  West, 
sometimes  called  salt  grass,  and  affording  considerable  pasturage  in 
some  places.    Plate  XI.    Fig.  a,  spikelet. 

Sporoboltjs  crtptandrus. 

An  annual  grass,  some  forms  of  which  have  much  the  appearance  of 
the  preceding  species,  but  of  a  darker  green  color,  shorter  and  less  rigid 
leaves,  and  the  panicle  usually  long  and  narrow,  much  of  it  concealed 
in  the  sheathing  leaf,  the  branches  shorter  and  appressed,  the  glumes 
narrower  and  more  pointed.  It  prevails  not  only  in  the  AA^est,  but  ex- 
tensively at  the  East  and  South.    Plate  XII.    Fig.  a,  spikelet. 

Agrostis  OANiNA--Dop'«  lent  grass. 

A  grass  usually  of  low  size,  6  to  12  inches  high,  with  slender  culms, 
and  a  light  flexible  panicle,  growing  in  elevated  regions  or  in  high  lati- 
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tades,  and  with  a  perplexing  variety  of  forms.  The  radical  leaves  are 
immeroas,  but  short  and  narrow.  The  cnlm  has  about  2  fine  short 
leaves,  1  or  2  inches  long,  the  ligule  acnte,  short,  but  conspicnons.  The 
panicle  is  pyramidal  in  form,  3  or  4  inches  long,  of  few  capillary  branches 
which  are  mostly  in  pairs,  horizontal  in  flower,  more  erect  and  close  in 
fruit,'  dividing  near  the  extremities  into  a  few  sparsely-flowered  branch- 
lets.  Spikelets  one  flowered,  on  short,  fine  i)edicel8 ;  the  outer  glumes  are 
ovate  and  acute,  nearlj'^  equal,  the  lower  one  slightly  the  longer,  1  to  1^ 
lines  long;  the  flowering  glume  is  about  a  quarter  shorter  than  the 
outer  gluiiie^,  thin,  smooth,  obtuse,  and  bearing  on  the  back,  about  the 
middle,  a  fine,  straight  awn  about  2  lines  long;  the  palet  is  so  minute  as 
to  be  hardly  visible  to  the  naked  eye.  There  are  several  varieties  of  this 
grass  growing  in  mountainous  regions  throughout  the  United  States 
and  in  Europe.  It  forms  a  close  sod,  and  affords  considerable  pastur- 
age in  such  regions.    Plate  Xlll.    Fig.  a,  spikelet. 

Oalamagrostis  (Deyeuxia)  Howellii. 

Culms  densely  tufted,  1  to  2  feet  high,  erect  or  somewhat  geniculate 
below,  smooth ;  radical  leaves  inclined  to  be  involute,  firm  but  not  rigid, 
in  length  equaling  or  exceeding  the  culm,  ligule  conspicuous,  about  IJ 
lines  long,  scarious ;  culm  with  3  or  4  leaves  which  are  4  to  6  inches  long, 
the  upper  one  nearly  equaling  the  culm.  Panicle  pyramidal,  loose,  and 
spreading,  3  to  4  inches  long,  rays  mostly  in  fives,  the  lower  1  to  1 J 
inches  long,  numerously  flowered  above  the  middle;  spikelets  single 
flowered  with  a  hairy  rudiment,  pale  green  or  tinged  with  purple ;  outer 
glumes  lanceolate,  acute,  2J  to  3  lines  long,  nearly  equal,  membrana- 
ceous, the  upper  tnree  nerved,  the  lower  one  nerved;  flowering  glume 
slightly  shorter  than  the  outer  ones,  lanceolate,  acute,  three  to  five  nerved, 
the  apex  bifid,  usually  with  4  mucronate  points,  a  conspicuous,  strong 
awn,  i  an  inch  long,  inserted  on  the  back  about  the  lower  third,  a  tuft  of 
short  hairs  and  a  hairy  pedicel  at  the  base,  about  half  as  long  as  the 
floret;  palet  nearly  as  long  as  its  glupie,  thin,  acute,  two- toothed. 

This  grass  has  been  recently  discovered  in  Oregon,  oy  ]VIr.  T.  J.  Howell, 
and  also  in  Washington  Territory,  by  Mr.  W.  IST.  Snksdorf.  From  its 
habit  of  growth  and  the  great  abundance  of  foliage  it  gives  promise  of 
being  a  valuable  grass  for  cultivation.  Plate  XIV.  Fig.  a,  spikelet; 
b J  flower. 

Trisetum  palussre. 

A  slender  grass  usually  about  2  feet  high,  growing  in  low  meadows  or 
moist  ground  throughout  the  eastern  part  of  the  United  States.  The 
culms  are  smooth  with  long  intemodes  and  few  linear  leaves  2  to  4 
inches  long;  with  a  short,  toothed  ligule;  the  panicle  is  oblong,  3  to  4 
inches  long,  loose,  and  gracefully  bending,  the  rays  two  to  five  together, 
rather  capillary,  1  to  IJ  inches  long,  loosely  fiowered;  the  spikelets 
have  two  flowers  and  a  naked  pedicel  supporting  a  small  rudimentary 
third  flower;  the  outer  glumes  are  about 2  lines  long,  acute,  and  scarions 
margined,  the  lower,  lanceolate  and  one  nerved,  the  upper,  rather 
obovate  and  three  nerved;  the  lower  flower  is  2  lines  long  and  awnless, 
or  sometimes  tipped  with  a  short  awn;  the  second  flower  is  rather 
shorter,  with  two  acute  teeth  at  the  apex  and  on  the  back,  about  the 
vpper  third  a  slender  spreading  or  bent  awn  longer  than  the  flower;  the 
palets  are  about  a  third  shorter  than  their  glumes,  very  thin,  bifid  at 
the  apex. 
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This  grass  is  seldom  found  in  snfflcient  quantity  to  be  of  much  value. 
Plate  XV.    Fig.  a,  spikelet;  ft,  tingle  flower. 

Danthonia  sebioea. 

A  perennial  grass,  2  to  3  feet  high,  growing  in  open,  sandy  woods^ 
with  numerous  long,  slender  radical  leaves,  and  three  to  four  similar  oau- 
liue  ones,  the  sheatns  soft  hairy,  the  ligule  a  mere  hairy  fringe ;  culms 
smooth,  flexible ;  panicle  open,  3  to  4  inches  long ;  the  rays  single  at 
the  jiM^ts;  subdivided  from  the  lower  third  into  a  few  branchlets,  each 
with  one  to  three  spikelets ;  spikelets  about  seven  flowered,  the  flowers 
closely  packed  and  silky  hairy;  outer  glumes  smooth,  half  an  inch  or 
more  long,  longer  than  all  the  flowers  in  the  spikelet,  linear-lanceolate, 
the  lower  two  and  the  upper  three  nerved ;  the  flowering  glumes  are 
about  3  lines  long,  Ave  to  seven  nerved,  tipped  with  two  slender,  awl- 
pointed  teeth,  between  which  is  produced  a  stiff  awn.  6  or  6  lines  long, 
which  below  is  broadly  flattened  and  twisted;  the  nowering  glume  is 
sparsely  hairy  on  the  back,  and  copiously  white  silky  on  the  margins 
below;  the  palets  are  shorter,  thin,  pubescent  on  the  two  nerves.  This 
species  appears  to  be  mainly  confined  to  the  Atlantic  States.  Its  value 
lias  not  been  tested.    Plate  XVI.    Fig.  a,  tpikelet. 

Spabtina  junoea. — Marsh  grass. 

A  rigid  perennial  grass,  usually  about  1  to  2  feet  high,  from  a  creep- 
iJig  scaly  rhizoma ;  leaves  involute,  rush-like,  and  rigid ;  panicle  com- 
posed of  three  to  five  linear,  alternate,  shortly  peduncled,  spreading 
spikes,  1  to  2  inches  long,  and  1  inch  or  more  distant  on  the  culm. 
The  spikes  are  crowded  with  the  one  flowered  spikelets,  which  are  ar- 
ranged in  two  rows  on  one  side  of  the  rhachis.  The  outer  glumes  are 
very  unequal,  acute,  the  upper  one  linear-lauceolate,  strongly  compressed 
and  keeled,  4  or  5  lines  long,  the  m^'ixgins  memoranaceous,  the  mid- 
dle thick,  and  the  keel  scabrous ;  the  lower  one  is  less  than  half  as  long 
as  the  upper,  narrow  and  thin ;  the  flowering  glume  is  about  4  lines 
long,  lanceolate,  obtuse,  membranaceous,  compressed,  and  with  a  thick 
n]i(mb,  which  is  roughish  near  the  apex ;  the  palet  is  thiu,  as  broad 
and  somewhat  longer  than  its  glume. 

This  grass  forms  a  large  portion  of  the  salt  marshes  near  the  sea- 
coast.  It  forms  an  inferior  hay  called  salt  hay,  which  is  worth  about 
half  as  much  per  ton  as  timothy  and  red  top.  JPlatb  XVII.  Fig.  a, 
spikelei. 

Ghlobis  alba. 

An  annual  grass,  growing  in  tufts,  1  to  2  feet  high,  smooth,  the  culms 
simple  or  branched,  frequently  bent  at  the  lower  joints  and  decumbent, 
becoming  erect ;  leaves  numerous,  smooth,  sheaths  mostly  loose,  blade 
broadish,  the  upper  sheath  dilated,  aDd  at  first  inclosing  the  flower 
si^ikes,  which  are  eight  to  fifteen  in  number,  2  to  3  inches  long,  umbel- 
late or  fasciculate  at  the  top  of  the  culm  or  of  the  lateral  branches. 
The  spikelets  are  sessile  and  crowded  in  two  rows  on  one  side  of  the 
spikes ;  each  spikelet  contains  one  perfect  and  one  or  two  imperfect  or 
rudimentary  flowers;  the  glumes  are  unequal,  thin,  both  mucronate  or 
sbort-awned,  the  lower  one  oblong,  1  line  long,  the  upper  lanceolate, 
about  1^  lines  long ;  the  flowering  glume  of  the  lower  or  perfect  flower 
is  thicker  than  the  outer  glumes,  about  1^  lines  long,  broad  in  the  mid- 
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die  and  narrowed  above  and  below,  much  compressed,  obscurely  three- 
nerved,  with  two  short  teeth  at  the  apex  and  a  straight  awn  2  or  3  lines 
long  between  the  teeth,  the  margins  toward  the  top  ciliate  with  long 
white  hairs ;  the  palet  is  narrow,  of  similar  texture  and  nearly  as  long 
a«  its  glume ;  the  neutral  or  upper  flower  is  shorter,  truncate  above, 
tipped  with  an  awn,  and  'without  palet  or  stamens;  sometimes  there  is 
another  smaller  rudimentary  flower  or  pedicel  above  the  second.  A 
common  grass  in  the  arid  regions  from  New  Mexico  south  and  west 
Plate  XVIII.    Fig.  a,  outer  glumes  ;  by  perfect  flower ;  c,  sterile  flower 

BouTELOUA  POLYSTACHYA.— iotr  gramma  grass. 

This  is  one  of  the  many  species  called  gramma  in  the  arid  districts  o 
Texas,  New  Mexico,  and  Arizona.  It  is  an  annual,  from  6  to  12  inches 
high,  growing  in  clumps,  the  culms  branching,  geniculate  below,  ascend- 
ing and  smooth.  The  leaves  are  short,  1  to  2  inches  long,  numerous, 
the  sheaths  somewhat  compressed,  the  ligule  ciliate.  The  culm  termin- 
ates in  a  raceme  3  to  6  inches  long,  composed  of  five  to  seven  alternate, 
one-sidexi  spikes,  which  are  about  1  inch  long,  and  halt*  to  an  inch  apart. 
The  spikelets  are  close  together  in  two  rows  on  one  side  of  the  rhachis, 
each'containing  one  peiiect  and  one  or  two  rudimentary  flowers;  the 
outer  glumes  are  thin,  unequal,  oblong,  bifid,  and  nuicronate  at  the 
apex,  the  lower,  half  a  line,  the  upper,  about  1  line  long,  and  purple ;  the 
flowering  glume  of  the  lower  or  perfect  flower  is  obloug  obtuse,  two- 
thirds  of  a  line  long,  three  nerved  (the  nerves  extended  beyond  the 
glume  into  short  awns),  with  two  broad  lobes,  one  on  each  side  of  the 
central  awn,  and  two  small  lateral  lobe«,  one  on  each  outer  side  of  the 
lateral  awns,  the  outer  margins  densely  ciliate;  the  palet  is  as  long  as 
its  glume,  narrower,  four  toothed  at  the  apex,  two  nerved,  and  shortly 
two  awned;  the  rudimentary  flower  is  shorter,  elevated  on  a  short  pedi- 
cel, dividing  at  the  summit  into  three  awns,  with  three  small  glume-like 
scales,  and  a  second  minute  rudiment.  There  are  two  or  three  varieties 
of  this  grass,  the  tj'pical  one  being  smaller  in  every  respect  than  the 
one  here  described.  Near  the  banks  of  streams  where  it  abounds  it 
furnishes  excellent  pasturage.  Plate  XIX.  Fig.  a,  sjnkelet;  d,  outer 
glumes;  Cjfl.  glume;  d, palet  and  fl. ;  ej  rud,  floicer. 

TRICUSPIS  (TRIODIA)  ACUMINATA. 

A  low  species,  growing  in  tufts  from  6  to  12  inches  high,  spreading  by 
slender  runners,  the  leaves  short  and  narrow,  but  abundant  at  the  bot- 
tom ;  the  culms  are  slender,  erect,  with  one  or  two  short  leaves,  termin- 
ated by  an  oblong  spike-like  panicle  about  1  inch  long,  composed  of  a 
few  crowded,  sessile  or  nearly  sessile  branches,  each  with  one  to  three 
spikelets.  The  spikelets  each  contain  eight  to  ten  crowded  flowers. 
The  outer  glumes  are  nearly  equal,  lanceolate,  acute,  chartaceous,  one 
nerved,  the  upper  3  lines  long,  the  lower  a  quarter  shorter:  the  flow- 
ering glumes  are  about  3  lines  long,  lanceolate  or  ovate  lanceolate, 
acute,  three  nerved,  the  mid  nerve  extended  into  a  short,  stift*  awn,  the 
margins  fringed  the  whole  length  with  long  white  hairs,  and  the  back 
near  the  base  very  hairy,  as  is  also  the  rhachis;  the  palet  is  about  two- 
thirds  as  long  as  its  glume,  folded  back  on  the  two  nerves,  sparingly 
hairy,  and  the  nerves  scabrous  pubescent. 

A  native  of  the  arid  regions  of  Texas,  New  Mexico,  southward  and 
westward.    Plate  XX.  Fig.  a,  outer  glumes;  fc,  single  flower. 
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TRICUSPIS  (TRIODIA)  TRINERVIGLUiynS. 

Another  species  of  the  same  genus  as  the  preceding,  of  much  larger 
growth,  and  prevailing  in  the  same  regions.  The  culms  are  2  to  3  feet 
high,  stout;  the  radi^  leaves  rather  rigid,  6  to  12  inches  long  acu- 
minate pointed,  the  sheaths  more  or  less  hairy.  The  smooth  culm  has 
three  or  four  leaves,  which  are  4  to  8  inches  long  and  slender-pointed. 
The  panicle  is  narrow  and  spike-like,  C  to  9  inches  long  composed  of 
five  or  six  alternate,  sometimes  distant,  and  closely  erect  branches,  the 
lower  ones,  1  to  1 J  inches  long,  and  consisting  of  six  to  ten  sessile,  al- 
ternate spikelets.  The  spikelets  are  eight  to  ten  iiowered.  The  outer 
glumes  are  lanceolate,  smooth,  acute,  nearly  equal,  4  to  5  lines  long, 
the  lower  3  to  5,  and  the  upper,  one  nerved ;  the  flowering  glumes  are 
oblong,  three  nerved,  entire  or  obscurely  denticulate,  3  lines  long  in  the 
lower  flowers,  diminishing  to  2  lines  in  the  upper  ones,  acute  or  obtusish, 
the  nerves  and  margins  densely  hairy  for  about  two-thirds  the  length, 
also  the  base  and  rhachis  hairy;  the  palet  is  about  one-third  shorter, 
two-keel€«3,  minutely-toothed  at  the  apex,  hairy  on  the  nerves  below. 
PUTE  XXI.    Fig.  a,  spikelet 

DiPLACHNE  FASCICULARIS. 

An  annual  grass,  of  vigorous  growth,  2  to  3  feet  high,  in  brackish  marshes 
or  wettish  ground,  near  the  sea-coast,  and  also  far  inland  in  the  Missis- 
sippi Valley,  Texas,  New  Mexico,  and  Arizona,  in  alkaline  soil.  The 
radical  leaves  are  narrow  and  half  to  two-thirds  as  long  as  the  ctilms,  sca- 
brous on  the  margins;  those  of  the  culm  are  similar,  with  long,  smooth, 
loose  sheathSy  the  upper  one  usually  inclosing  the  base  of  the  panicle. 
The  calms  are  frequently  branched  at  the  lower  joints.  The  panicle  is 
large,  6  to  10  inches  long,  consisting  of  numerous  (fifteen to  thirty)  spike- 
like branches,  which  are  2  to  4  inches  long,  mostly  alternate,  sometimes 
fascicnlate  below,  angular  and  scabrous,  and  flower-bearing  uniformly  to 
the  base.  The  spikelets  are  nearly  sessile  and  alternate,  usually  some- 
what longer  than  the  space  between  them;  each  contains  five  to  seven 
flowers;  the  outer  glumes  are  unequal,  smooth,  one  nerved,  mucronate 
pointed,  the  upi)er  IJ  lines  long,  the  lower  one-third  to  one-half  shorter; 
the  flowering  glumes  are  ovate-lanceolate,  about  1^  lines  long,  flattish 
on  the  back,  three  nerved,  pubescent  on  the  nerves  and  margins  below, 
three  toothed  at  the  apex,  with  a  short  scabrous  awn  between  the  teeth, 
and  sometimes  two  obscure  lateral  teeth;  the  palet  is  slightly  shorter, 
lanceolate,  two  nerved,  and  cHiate  on  the  edges.    Plate  XXII.    Fig. 

DiPLACHira  DUBIA. 

A  grass  of  similar  aspect  to  the  preceding,  the  leaves  somewhat  longer 
and  more  rigid,  the  panicle  rather  shorter  and  composed  of  six  to  ten 
branches.  The  outer  glumes  are  lanceolate,  nearly  equal,  acute  but  not 
inncronate,  one  nerved,  hispid  on  the  keel,  about  IJ  lines  long;  flower- 
ing glumes  oblong,  very  obtuse,  bifid  and  ciliate-denticulate  at  the  apex, 
obscurely  three  nerved,  smooth,  awnless :  the  palet  is  as  long  as  its 
glume,  narrower,  two  nerved,  ciliate  on  the  margins.  The  spikelets  in 
age  become  spreading  and  the  rhachis  zigzag. 

It  is  of  more  southern  range  than  the  preceding,  occurring  in  the 
Golf  States  and  southwestward.  Plate  XXIII.  Fig.  a,  spiJceUt;  ft, 
^^k  flower. 
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Tf^:u^UA  cm  th^  ba/:k.  at  least  below,  et^scsnrlj  i:erve<L  s^jfthr  and  finely 
p:.'j^^:<rtjt  ami  Inflow  viDoo^,  the  af»ei  sttmocis  and  tir;rwi  with  porple, 
*/>Tx»f:traieg  dentienlate  or  lacerat^;  the  palets  are  as  long  as  their 
t:tnui*fiL  and  pabes<-eat  on  the  nerves.  The  lowers  separate  very  readily 
and  drr>p  r/<f  early. 

Tlii-  'jrvi,*A  prevails  widely  thronghoat  the  region  of  the  Great  Plains 
arjd  i^ble  land.s  from  Arizona  to  British  America.  Little  is  known  of 
itji  a^hcuJtitral  value.    Plate  XXIT.    Fig.  a.  spikdci, 

Festtca  scabkkt.t.a, 

A  perennial  grass,  growing  in  strong  chnnps  or  bnnches,  and  henoe 
called  "  banch  gra-ss.^  A  native  of  the  Bocky  Monn  tain  region,  from  Col- 
onulo  westward  to  California  and  Oregon.  The  cidms  are  nsnally  2  to  3 
fe^ft  high,  erect  and  smooth  ;  the  radioil  leaves  are  nnmeroos,  abont  half 
as  long  as  the  colm,  generally  rigid,  involute,  and  scabroas  on  the  mar- 
gins; the  blade  is  prone  to  separate  when  old,  leaving  an  abundance  of 
leafle-s  sheaths  at  the  base ;  the  cauline'  leaves  are  about  two,  short 
and  pointed,  2  to  4  inches  long,  the  sheath  scabrous,  the  ligule  short  or 
wanting;  the  panicle  is  usuaUy  3  to  5  inches  long;  the  rays  spreading, 
1  to  3  inches  long,  distant,  usually  in  pairs  below,  single  above,  subdivide 
to  the  middle;  spikelets  5  to  6  lines  long,  three  to  five  flowered,  the  flowers 
rather  distant ;  outer  glumes  ovate-lanceolate,  membranaceous,  acute  or 
acutish,  obscurely  nerved,  the  upper  one  2  lines  long,  the  Ipwer  one-third 
shorter;  flowering  glumes  lanceolate,  acute  or  short  cuspidate,  about 
five  nerved,  minutely  scabrous,  of  thicker  texture  than  the  outer  glumes; 
palet  a4  long  as  its  glume,  two  nerved,  bifid  at  the  apex. 

This  grass  varies  greatly  in  size  and  appearance  in  difierent  localities, 
one  form  in  Oregon  and  California  growing  3  to  5  feet  high,  with  pan- 
icle twice  as  large  as  the  mountain  form.  Cattle  arc  said  to  be  fond  of 
it,  and  it  is  considered  one  of  the  most  valuable  wild  grasses  of  tlie 
region  where  it  grows.    Plate  XXV.    Fig.  a,  spiJcelet 

GEO.  VASEY, 

Botanist 

Hon.  Geo.  B.  Lobiwo, 

•     Commissioner. 
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Il^TBODUCTION. 

SiE:  I  have  the  honor  to  present  herewith  my  annual  report,  embracing 
some  of  the  work  done  by  the  Entomological  Division  oaring  the  fiscal 
year  now  closing.  The  chief  article  prepared  for  ttiis  report  was  one 
on  insects  injurious  to  the  cabbage,  including  an  account  of  every  species 
known  to  aftect  that  plant,  with  practical  suggestions  for  their  control. 
Within  the  limit  as  to  the  number  of  pages  allotted  for  the  entomological 
J^port  the  original  plan  has  been  necessarily  modified,  and  I  have  con- 
fined the  matter  on  cabbage  insects  to  those  larv»  of  moths  and  butter- 
flies which  are  more  or  less  thoroughly  amenable  to  similar  remedial 
'Measures. 

,  As  the  Lesser  Locust  (Caloptenus  atlanis)  has  been  unusually  destruc- 
tive in  the  Merrimac  Valley,  New  Hampshire,  I  have  devoted  some 
^pace  to  its  consideration,  and  am  happy  to  say  that  the  methods  recom- 
mended to  the  fiirmers  of  that  valley  bid  fair  to  give  them  the  mastery 
^ver  a  pest  from  which  they  have  suftered  very  seriously  for  many  years. 
A.  far  more  hopeful  teeling  prevails  among  them,  and  by  carrying  out 
^he  recommendations  of  this  report  in  time  another  year,  I  hope  that 
^^ey  will  never  suffer  in  future  as  they  have  in  the  past. 

The  subject  of  protecting  ^lit  and  shade  trees  from  the  ravages  of 
"^"iuious  leaf-eating  insects  is  one  of  general  interest,  and  has  occupied 
?^y  attention  a  good  deal  during  the  past  two  years.  As  a  means  of 
^^idicatiug  the  methods  that  have  been  found  most  useful,  I  have  in- 
cluded an  account  of  the  imported  Elm-leaf  Beetle  {OaUruca  xanthome- 
^^na)y  with  the  experience  gained  in  protecting  the  trees  on  the  Depart- 
ment grounds. 

The  office  force  of  the  Division  remains  the  same  as  a  year  ago,  and  as 
J  ndicated  in  my  last  annual  report.    The  field  assistants  or  special  agents 
S  n  the  Southwest  are  also  the  same.    Dr.  A.  S.  Packard,  jr.,  of  Provi- 
dence, has  been  engaged  in  the  study  of  insects  injurious  to  forest  trees 
^ud  in  completing  the  special  report  on  the  subject  already  ordered  by 
Congress.    In  view  of  the  widespread  death  of  the  spruces  and  larches 
in  the  New  England  States,  I  requested  him  to  make  a  special  investi- 
gation of  the  cause,  and  a  preliminary  report  on  the  subject  is  embodied 
herewith.    After  visiting  the  dead  and  dying  larches  and  looking  into 
the  matter  with  Dr.  Packard,  I  am  fully  convinced  of  the  accuracy  of 
the  conclusion  arrived  at  in  his  report,  viz.,  that  the  chief  and  almost 
only  cause  of  the  death  of  these  trees  is  the  work  of  the  principal  saw- 
fly  there  described,  and  after  careful  comparison  with  Batzeburg's  de- 
scription, there  can  be  no  doubt  of  the  identity  of  this  saw-fly  with  the 
Neniatus  erichsonii  Hartig,  of  Europe. 

Mr.  H.  G.  Hubbard^has  also  continued  work  at  Crescent  City,  Fla.,  on 
Ihe  special  report  on  the  insects  affecting  the  orange,  and  as  the  question 
of  ridding  the  orange  tree  of  the  scale-insects  is  a  vital  one,  and  expe- 
rience on  the  Atlantic  and  Pacific  coasts  has  so  far  differed,  I  have  had 
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Mr.  Hubbard  pay  particular  attention  to  the  relative  merits  of 
leum  emulsions  and  alkaline  washes,  and  have  incorporated  some  recei 
experience  in  addition  to  that  given  in  Bulletin  No.  1  of  the  Divisioi 
aJso  some  further  practical  recommendations  by  Mr.  Hubbard. 

Mr.  Lawrence  Bruner  is  now  continuing  observations  on  the  Sock 
Mountain  Locust  in  the  Northwest,  and  also  studying  incidentally  tl 
insects  affecting  the  chief  crops  grown  in  the  Eocky  Mountain  regioi 
He  has  explored,  this  summer,  portions  of  the  country  not  previously 
ited,  and  already  from  his  reports,  and  from  those  received  from  geizKr  ^n- 
tlemen  not  connected  with  the  Division  (especially  from  Prof.  Georg^^^go 
M.  Dawson,  who  has  already  been  over  the  British  American  plaini^  ^^s, 
embracing  the  northern  flanks  of  the  Cypress  Hills  and  the  countr^""^^Dry 
between  the  Qu'Appelle  Eiver  and  the  49th  parallel  in  zigzag  course^^^^ 
westward  to  Fort  McLeod),  it  would  appear  at  this  writing  that  th  ,^Ji® 

grospect  of  immunity  from  the  Rocky  Mountain  Locust  in  1884  is  a^^^^ 
right  for  the  farmers  of  the  West  as  it  has  been  at  any  time  sinc»^i^^^ 
1878. 

As  the  insects  of  the  South  and  West  have  received  much  of  the  at*'  *^^^ 
tention  of  the  Division  for  the  last  few  years,  I  have  during  the  pas  .^^-*^ 
year  given  some  attention  to  those  of  New  England,  without,  however::^^^^^' 
neglecting  those  of  other  sections.  Mr.  J.  B.  Smith,  of  Brooklyn,  ^^^^^' 
Y.,  is  engaged  in  completing  our  knowledge  of  the  insects  affecting  th^-^^® 
cranberry  and  tlie  hop- vine,  two  crops  about  which  there  is  much  J^^^^^ 
to  learn  from  an  entomological  standpoint.  Mr.  Smith  is  also  engage^^^^^ 
in  a  monographic  work  on  the  NoctuidsB,  one  of  the  most  destructivc^^'"^® 
families  of  night-flying  moths. 

Dr.  S.  W.  Williston,  of  New  Haven,  Conn.,  is  engaged  in  working  oi 
two  families  of  Diptera,  namely,  the  Syrphidse  and  Tachinidse,  whi< 
are  particularly  interesting  to  the  farmer  because  of  their  essentially  -'^^^ 
beneflcial  character,  the  one  being  chiefly  predaceous,  the  other  para- 
sitic on  plant-feeding  insects.    Both  families  comprise  many  species, 
and  neither  have  been  carefully  worked  up  in  this  country.    Iii  fact, 
the  largo  majority  of  species  arc  yet  undescribed,  and  cannot,  as  a  con- 
sequence, be  definitely  referred  to  by  names  in  reports  of  this  Division. 

In  the  investigations  that  are  being  and  have  been  made  in  reference 
more  particularly  to  the  insects  injuriously  infesting  the  cotton  plant, 
the  orange,  and  the  sugar-cane,  I  have  often  felt  the  necessity  of  more 
accurate  intormation  than  can  be  obtained  anywhere  of  the  modes  of 
culture  au<l  of  the  insects  affecting  these  crops  in  Brazil,  and  especially 
such  six^cio^  as  are  known  to  be  common  to  both  countries.  Infor- 
mation as  to  the  destructive  migratory  locusts  of  that  country  was  also 
desirable.  Mr.  John  C.  Branner  and  Mr.  Albert  Koebele  were,  there- 
fore, Commissioned  to  proceed  to  Bahia  with  fidl  instructions  to  study 
these  various  subjects  Mr.  Branner  had  already  had  much  exi>erience 
in  Brazil,  :vud  a  stay  of  four  months  in  the  country  around  Badiia  and 
Pernambuco  was  fruitfiil  of  many  of  the  desired  facets.  A  report  which 
he  is  now  preparing  wUl  be  published  later. 

The  thiitl  rejwrt  of  the  United  States  Entomological  Commission  has 
Ihh>u  put  thi\)iigh  the  press  during  tlie  year,  and  is  now  ready  for  the 
binder,  and  tlie  fourth  reiiort  will  at  once  follow. 

In  aceoniauee  with  the  suggestion  in  my  last  annual  report,  the  pub- 
lishing of  s|Hvi;U  bulletins  of  the  Division  has  be^  begun,  two  having 
appeannl  and  sever:vl  others  being  either  ready  or  in  preparation.  The 
8\>ec4al  bulletins  have,  in  taot^  Ikhx^uic  a  necessity,  as  the  results  of 
the  work  of  the  Division  can  no  longer  be  proiK^rly  included  within  the 
limits  allowed  in  the  annual  reiiort^ 
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The  correspondence  of  the  Division,  as  in  the  previous  year,  has  oc- 
cupied the  chief  attention  of  myself  and  office  assistants,  though  much 
work  on  the  hitherto  unknown  life-histories  and  habits  of  various  spe- 
cies, and  experimentation  with  a  view  of  controlling  injurious  ones,  has 
been  done  at  Washington. 

The  illustrations  in  tliis  report,  unless  otherwise  stated,  have  been 
drawn  by  Mr.  Gtoorge  Marx  or  by  Miss  LiUie  Sullivan,  under  my  super- 
vision. 
Bespectftilly  submitted,  July  31, 1883. 

0.  V.  BILEY, 

Entomologist. 
Hod.  Geo.  B.  Lorino, 

Commissioner  of  Agriculture, 


SILKWORM  NOTES. 

The  paat  year  has  been  one  of  considerable  importance  in  the  history 
of ailk  culture  in  this  country;  not  alone  in  the  great  extension  of  the 
industry,  in  the  founding  of  new  associations  and  new  periodicals,  but 
also  in  the  matter  of  legislation. 

Those  interested  in  the  movement  watched  with  anxiety  the  proceed- 
ings of  the  Tariff  Commission^  and  of  the  Kartional  Congress  at  its  last 
session.  The  Tariff  Commission,  appreciating  the  force  of  the  argu- 
ments in  favor  of  protecting  the  infant  industry,  placed  a  duty  of  60 
percent  ad  valorem  upon  raw  silk  in  the  schedide  prepared  for  Congress. 
This  duty,  however,  was  dropped  by  the  Senate  committee,  and  the  bill 
as  amended  in  this  respect  was  passed  in  spite  of  the  efforts  of  certain 
Senators,  prominent  among  whom  was  Senator  Morgan,  of  Alabama,  to 
put  at  least  a  duly  of  20  per  cent,  on  the  raw  material.  A  keen  disap- 
pointment was  felt  among  silk-growers  all  over  the  country  at  this  re- 
salt,  as  the  success  of  the  amendment  would  have  insured  at  least  the 
temporary  success  of  the  industry,  albeit  somewhat  to  the  temporary 
detriment  of  the  manufacturers. 

The  most  important  organized  effort  for  the  promotion  of  silk  culture 
which  has  come  into  the  field  since  ttie  date  of  the  last  report  is  the  es- 
tablishment of  the  California  State  Board  of  Silk  Culture  at  San  Fran- 
cisco, by  authority  of  the  legislature  of  California.  The  first  regular 
hnsiness  meeting  of  this  Board  was  held  on  the  1st  of  June,  1883,  when, 
after  the  transaction  of  routine  business,  it  was  decided  that  a  short 
address  on  some  subject  pertinent  to  silk  culture  should  be  deli^red 
at  every  regular  meeting  of  the  Board.  The  first  address  was  delivered 
l>y  Mr.  W.  B.  Ewer,  of  the  Pacific  Eural  Press,  on  the  "  Progress  of 
Silk  Culture  in  the  United  States."  An  appointment  was  made  to  have 
an  address  delivered  at  the  next  meeting  of  the  Board,  6th  of  July,  1883, 
hy  some  member  of  the  California  SUk  Culture  Association,  on  the  or- 
^nization  and  history  of  that  association,  and  what  it  has  done  to 
develop  silk  culture  in  the  United  States. 

The  Board  voted  to  offer  premiums  to  the  amount  of  $150  for  the 
best  silk  cocoons  raised  in  the  State  during  the  vear  1883,  as  follows : 
Rve  premiums,  respectively,  $50,  $40,  $30,  $20,  $10 ;  the  cocoons  to  be 
thoroughly  dried  and  to  be  put  in  suitable  boxes  by  the  competitors, 
and  to  be  sent  to  the  State  fair  in  Sacramento  in  September,  1883,  for 
exhibition. 

Bulletin  No.  1  was  issued  by  the  Board  June  1,  and  gives  a  list  ot 
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members  and  officers,  times  of  meeting,  and  objects  of  the  Board.  This 
Board  recommends  home  culture^  discouraging  speculation;  guarantees 
to  purchase  all  cocoons  raised  this  year  in  California  and  to  have  them 
reeled  at  the  State  reeling  school ;  guarantees  to  supply  the  best  grade 
of  eggs  for  next  year,  and  urges  every  one  not  to  raise  any  eggs  for 
themselves,  lest  bad  breeds  become  i)erpetuated ;  and  gives  advice  as  to 
the  preparation  of  coeoons  for  reeling  or  for  the  market,  and  the  detection 
and  treatment  of  diseased  worms. 

California  appejirs  to  excel  every  other  State  in  the  attention  which 
it  is  paying  to  silk  culture,  as  in  addition  to  the  Women's  Silk  Culture 
Association  of  California,  and  the  California  Silk  Growers'  Association, 
which  are  mentioned  in  our  last  report,  we  now  meet  with  minutes  of 
the  proceedings  of  the  Califoniia  Silk  Culture  Association,  which  is 
stated  to  be,  although  independent  of  the  State  Board  of  Silk  Culture, 
acting  in  harmony  with  that  Board,  and  meeting  in  its  rooms.  Mrs. 
Theodore  H.  Hittell  was  president  of  the  first-named  society  and  cor- 
responding secretary  of  the  second  last  year,  and  is  now  the  corre- 
sponding secretary  of  the  last  named.  We  also  learn  from  recent  com- 
munications from  Mrs.  Hittell  that  the  State  legislature  has  voted  to 
appropriate  $10,000  the  coming  year  to  the  eucoumgement  of  the  silk 
industry. 

Eeports  firom  persons  to  whom  eggs  were  sent  from  this  Division  in  the 
early  part  of  1882  continued  to  come  in  throughout  the  new  fiscal  year. 
Many  complaints  were  made  of  the  lateness  and  coldness  of  tiie  season, 
but  this  seems  not  to  have  interfered  with  the  success  of  the  experiments 
except  by  occasioning  the  death  by  starvation  of  prematurely  hatched 
worms. 

Eggs  kept  from  hatching  by  being  exposed  to  artificial  cold  in  ice- 
houses and  the  like  yielded  healthy  worms  even  after  the  eggs  had 
become  damp  and  moldy.  Miss  K.  L.  Hossiter  says  she  considers  arti- 
ficial cold  injurious  to  the  worms,  but  gives  no  evidence. 

Nearly  all  the  letters  (about  1,000)  received  relating  to  silk  culture 
were  inquiries  for  information,  for  the  silk  manual,  for  eggs,  trees,  slips, 
or  seeds.  No  trees,  slips,  or  seeds  were  distributed  by  the  Division, 
such  applications  being  referred  to  the  horticulturist.  Nor  was  any 
provision  made  for  the  general  distribution  of  eggs.  The  few  eggs  sent 
to  the  Department  by  various  parties  as  samples,  or  for  other  purposes, 
were  made  up  into  small  parcels  and  given  away,  after  retaining  such 
as  were  required  for  the  use  of  the  Department.  The  frequent  state- 
ments in  the  newspapers  that  the  Government  was  distributing  eggs 
this^ear  led  to  a  gi^eat  deal  of  profitless  correspondence  and  disappoint- 
ment to  ap[>]icants.  Some  correspondents  observed  that  a  portion  of 
the  eggs  which  they  procured  by  breeding  hatched  in  the  conrse  of  a 
fortnight  or  less  after  laying,  while  tlie  remainder  of  the  eggs  did  not 
hatch.  Two  or  three  of  these  correspondents  raised  a  second  brood  of 
worm.s,  and  speak  well  of  this  brood,  considering  that  it  takes  less  time 
to  grow  and  less  care  than  the  first  brood.  Mr.  S.  G.  Stoney,  of 
Charleston,  S.  C,  raised  a  third  brood,  which  spun  in  August,  and  con- 
sidered this  the  best  crop  of  the  three. 

Correspondents  who  fed  the  worms  once  or  twice  a  day  seem  to  have 
succeeded  as  well  as  those  who  fed  eight  times  a  day ;  and  those  who 
dispensed  with  stoves  as  well  as  those  who  were  particular  about  tlic 
temperature  of  their  rooms. 

Mr.  Charles  Yonson,  of  Hagcrstown,  Md.,  who  found  his  eggs  hatch- 
ing when  he  received  them,  and  kept  them  in  an  ice-house  until  22d 
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',  when  they  were  fouiid  to  be  very  damp  and  moldy,  exposed  Uie 
►Sfgs  on  that  day.    On  the  29th  of  May  they  began  hatching.    About 
hatched  on  the  hrst  two  days  and  died.    The  hfth  day's  hatch  was 
^is^Le  largest  and  most  vigorous. 

Mad.  M.  Alden,  of  Rochester,  N.  Y.,  also  kept  eggs  on  ice  from  January 
the  25th  of  May,  when  she  ezposecl  them.    One  thousand  eight  hun- 
and  fifty  hatched  from  2,000  eggs  on  8th  to  13th  June ;  1,000  of  them 
»n  I2th  of  June.    The  fourth  day's  hatch  appeared  to  be  the  most  healthy 
i,nd  hardy  of  all. 

Miss  Esther  M,  A.  Marett,  of  Philadelphia,  Pab,  trieil  to  feed  the  newly- 
i^natched  worms  on  parsley  and  dandelion  leaves  as  well  as  on  lettuce 
<^  mulberry  aud  osage  orange  leaves  having  been  killed  by  frost).  They 
^^vould  not  feed  on  parsley ;  fed  very  sparingly  on  dandelion,  but  fed  well 
^i^n  lettuce  for  twelve  days,  and  then  most  of  them  died.  From  350 
"^PTorms  surviving  and  fed  on  mulberry,  206  cocoons  were  obtained,  all 
"•out  one  of  which  proved  sound. 

Airs,  Cordelia  Witherspoou,  Wetherford,  Tex,,  states  that  she  fed  her 
^^oung  worms  on  lettuce  and  elm  buds,  on  which  they  lived  for  several 
^^lays  and  made  healthy  worms. 

Miss  Mary  H.  Mills,  of  Alexandria,  Ya.,  fed  her  worms  on  black 
^^aialberry  leaves  six  times  a  day,  hatching  them  on  7th  and  8th  June, 
was  unable  to  control  the  temperature  of  the  cocoonery,  which 
{torn  750  to  90°  F.    Her  French  annuals,  which  were  very  large  and 
ine  worms,  died  by  the  thousand  just  as  they  wei^  going  to  spin.    Mr. 
1.  Faanach,  of  lialeigh,  N.  C,  thought  she  began  too  hite  in  the  season, 
few  worms  which  hatched  in  the  tirst  week  of  May,  and  which 
^^ere  kept  in  a  garret  and  fed  on  osage  orange,  made  the  largest  and 
inest  cocoons  she  ever  saw,  and  very  few  die<l. 

Mr.  William  P.  Haywood,  West  Creek,  Ocefin  County,  New  Jersey, 

latched  out  about  95  per  cent,  of  the  c!ggs  sent  him,  and  about  that 

^ntage  made  very  fine  cocoons.  He  raised  two  crops  of  cocoons ;  the 

^^econd  crop  smaller,  but  finer  in  texture,  than  the  first.  The  worms  were 

^ed  on  cut  branches  of  Marvs  nigra,  seldom  fed  on  Sunday,  and  when  the 

^^eather  was  rainy,  only  fed  every  other  day,  but  liberally.    Worms 

:i>la^ced  in  a  mulberry  tree  outgrew  those  fed  by  hand  at  least  50  per 

^^nt.,  but  the  birds  got  them.   Mr.  Haywood  intends  to  put  up  a  reel  this 

'Printer,  but  says  it  w  ill  not  pay  to  raise  silk  in  this  country  unless  the 

Katies  on  raw  silk  ($2  per  pound)  are  restored.    It  cost  $2  per  pound 

to  reel  silk,  and  as  n^eled  silk  from  China  and  Japan  now  costs  from  $4 

t»  $6,  only  $2  to  34  are  left  for  the  purchase  of  cocoons  aiid  for  profit. 

Mrs.  Martha  13.  Bond,  of  Franklin,  Warren  County,  Ohio,  fed  her 
"worms  on  "  native  mulberry."  The  temperature  of  the  cocoonery  was 
about  60^  F.,  and  the  weather  wet  the  most  of  the  time.  She  had  to 
liave  a  fire  in  the  room  all  but  a  few  days.  She  does  not  think  six  died 
of  sickness  out  of  the  whole  lot,  after  she  got  niulberry  leaves  for  them, 
although  many  died  while  being  fed  with  lettuce  at  the  outset.  A 
thousand  lived  to  spin  cocoons. 

Mr.  Charles  Yonson  fed  his  worms  on  osage  orange  from  a  hedge 
until  about  the  last  age,  and  then  fed  osage  orange  from  trees.  Ho 
mixed  a  few  Moras  multicaulis  leaves  with  those  of  the  osage  orange. 
He  obtained  971  cocoons,  33  of  which  were  soft.  The  remainder  were 
574  yellow  (Japanese),  w^eighing  29  ounces,  or  317  to  the  pound,  and  304 
white  (Japanese),  weighing  14  ounces,  or  416  to  the  pound.  The  tem- 
perature of  llje  cocoonery  Avas  70^  to  80^  F.,  excepting  a  few  days  in 
the  last  age,  when  at  times  it  was  Oij^. 
Mr.  Joseph  J.  Smith,  of  West  rhiladclphia.  Pa.,  frd  his  worms  entirely 
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OB  anilberTy  kaves,  priiieipallj  the  white  Tuietr,  eight  thiies  a  day. 
The  eggs  were  not  expoeed  for  hatching  entQ  29th  of  May,  having  ^^e- 
Tioodj  been  kept  in  a  oool  cellar.  They  hatched  very  slowly,  and 
half  at  than  fuled  to  hatch  at  alL  Fifteen  per  cenu  of  those  that 
hatched  were  nnable  to  ^in;  the  rest  did  very  well,  hot  made  rather 
flBaUeoeoona.  The  worms  were  kept  in  qnantities  of  aboot  200,  on  sheets 
of  newspS4Kr,  and  transfenedtofimh  sheets  erery  seeond  day,  on  fiteeh 
learea.  llie  weather  wasgenerally  fineandwarm;  only  afeweidd,  wet 
days  oecorring. 

J.  Herbelin,  New  Orleans,  I^l,  r^MHis  having  obtained,  in  thirty-one 
days  from  date  of  hatdiing, coeoons  of  first  qulity,  160  to  the  poond; 
107  poondsfrom  an  oonee  of  eggs;  wonns  fed  abundantly  im  white  mnl- 
berry  only. 

On  2dof  May,  1883,  he  reported  that  hehad  raised  2,500 poundsof  choice 
cocoons  in  his  tiiree  cocooneries,  and  had  imported  persons  and  looms 
from  France  for  reeling,  and  was  having  15  reeling  kxMns  made  accord- 
ing to  his  own  invention.  Later  he  sent  specimens  of  his  reeled  silk, 
the  first  spedmen  being  somewhat  coarse  and  brittle,  bat  the  last  making 
handsome  skeinSy  and  showing  rapid  and  marked  progress  in  the 
reeling. 

James  Hyatt,  Stanfordville,  Dntdiess  Gonnty,  New  York,  reported 
that  ^  of  two  packages  of  silk-worm  eggs  sent  from  your  borean  to  me. 
one  netted  $12  to  a  lady  to  whom  I  gave  Aem,  and  Uie  other  fnmishea 
1,200  or  1,300  cocoons  not  yet  mark^biJ' 

In  addition  to  the  notices  of  business  enterprises  contained  in  the  last 
report,  it  may  be  mentioned  that  Mr.  Samnd  G.  Stoney,  of  Charleston, 
8.  C,  offers  to  furnish  cuttings  of  the  osage  orange,  Moms  multicaiilis, 
and  Moms  alba,  at  $1.50  per  100,  in  any  quantity,  cuttings  to  be  from  9 
to  12  iuches  long. 

Mr.  Oeorge  Oibbs,  president,  and  Prof.  G.  Barrioelli,  manager,  of  the 
Mississippi  V  alley  Silk  Culture  Enterprise  Company,  Hold^  Mo.,i8sued, 
on  the  19th  January,  the  first  number  of  a  Silk  Culture  Direct<Hy^  to  be 
issued  <^  weekly  for  tne  silk-raising  term."  In  this  they  ofiTered  to  mmish 
to  parties  within  reach  of  their  headquarters  silk-caterpiUars  already  half- 
grown,  to  be  reared  by  these  parties  on  half-shares,  thus  assuming  the 
risk  of  the  proper  batchiug  of  the  eggs  and  of  the  success  of  the  subse- 
quent culture.  The  Silk  C^ture  Directory  contained  instructions  in  the 
methods  of  rearing  silk-caterpillars,  witii  illustrations  and  correspond- 
ence. 

Messrs.  W.  B.  Smith  &  Co.,  27  Bond  street,  New  York,  issued,  on  the 
1st  of  March,  the  first  number  of  a  32-page  quarto  monthly  magazine, 
entitled  Silk  Culture,  to  be  published  under  the  auspices  of  the  Kew 
York  Silk  Exchange,  at  $1  per  annum. 

The  New  York  Silk  Exchange,  27  Bond  street,  New  York,  offered  for 
sale  silk-worm  eggs,  at  $4.50  and  $5  per  1,000,  and  mulberry  cuttings, 
seedlings,  and  trees,  at  $1.25  and  upWards  per  100. 

Myron  Hall,  Newton,  Kans.,  offered  Bussian  mulberry  trees  at  low 
rates. 

The  Boy's  Silk  Culture  Association  of  the  United  States,  703  North 
Eighth  street,  Philadelphia,  Pa.,  stated  that  they  were  unable  to  pro* 
cure  sufficient  cocoons  to  fill  their  orders  for  reeling,  and  requested  the 
addresses  of  parties  who  had  cocoons  to  sell,  offering  the  highest  prices 
for  cocoons. 

Mr.  Virion  des  Lanriers,  201  East  Sixty-third  street.  New  York,  stated 
that  he  had  market  for  more  cocoons  than  ho  conla  supply.  He  dis- 
tributed early  in  the  season  the  prospectus  of  a  mulberry  uurseiy  and 
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odel  school  farm  and  cocoonery,  to  be  established  at  the  South  Jersey 

Colony,  Bridgeport,  Burlington  County,  New  Jersey,  on  the  plan  of 

he  school  farms  and  cocooneries  of  France ;  but  later  he  reported  him- 

If  from  the  Virginia  Silk  Farm,  in  Genito,  Va,,  where,  on  the  10th  of 

one,  he  was  raising  the  issue  of  27  ounces  of  eggs,  expecting  to  get 

:om  them  500  pounds  of  dry  cocoons,  besides  those  set  aside  for  the 

erpetuation  of  the  breed. 

Mr.  des  Laurii^rs  advertised  himself  as  sole  agent  in  the  CTnitexl  States 

the  French  Government  silk  school  farms  and  nurseries,  and  as  an 

Moporter  and  dealer  in  silk- worm  eggs,  mulberry  trees  and  seeds,  and 

ilk-culture  requisites. 

Messrs.  Carera,  Huber  &  Co.,  176  Bleecker  street,  New  York,  offered 

r  sale  mxdberry  trees  and  silk- worm  eggs  imported  from  Lombardy. 

Messrs.  Hance  &  Borden,  managers  of  the  Bumson  Nurseries,  Eed 

-■riank,  N.  J.,  advertised  the  sale  of  seeds,  cuttings,  and  trees  of  silk -food 
lants,  and  the  sale  of  eggs  and  everything  required  for  commencing 
nd  cajrying  on  the  business. 

Notice  was  sent  of  the  organization  in  New  Orleans  of  an  association 

tyled  the  Southern  Silk  Industrial  Association,  for  the  sale  of  silk- 

orm  eggs  and  mulberry  trees.    Cocoons  obtained  by  the  association 

m  worms  fed  on  white  and  black  mulberry  combined  were  of  good 

uality,  moderately  large  and  firm,  and  the  moths  seemed  free  from  dis- 


Mr.  Israel  C.  Carpenter,  of  Cherry  Creek,  Chautauqua  County,  New 
^'ork,  has  invented  and  put  into  operation  a  machine  for  perforating 
X;>aper  to  fit  it  for  the  use  of  sericulturists.    He  offers  this  paper  for  sale 
preliminarily  at  the  following  prices  per  square  yard :  1st  age  4  c,  2d 
ge  2  c,  3d  age  1^  c,  4th  ag:e  1  c. 

The  quality  of  this  paper  is  such  that  five  square  yards  weigh  about 
ne  pound. 

Mrs.  Eliza  R.  Parker,  of  Bedford,  Ky.,  applied,  through  Hon.  J.  G. 
larlisle,  of  the  House  of  Representatives,  for  assistance  to  enable  her 
procure  mulberry  slips  and  silk-worm  eggs  to  be  cultivated  on  her 
^^tate  for  the  benefit  of  women  of  Kentucky  and  more  southern  States, 
le  oflered  to  devote  her  time  and  attention  and  to  give  the  use  of  her 
touse  of  40  rooms  and  her  grounds  of  60  acres  to  the  promotion  of 
a)k  culture,  by  raising  trees  and  eggs  "for  free  distribution  in  small 
^^uantities  to  ladies  desirous  of  trying  silk  culture,''  and  by  writing  in- 
structions in  the  agricultural  papers  for  the  rearing  of  the  worms. 

As  the  Department  had  no  appropriation  available  for  this  purpose, 
it  was  unable  to  furnish  the  desired  assistance. 

A  report  entitled  "The  future  of  Silk  Culture  in  the  United  States,'' 

tiy  United  States  Consul  Peixotto,  of  Lyons,  France,  is  published  in  the 

Scientific  American  of  18th  March,  1882,  and  is  one  of  the  most  lucid 

Und  valuable  of  recent  contributions  to  the  discussion  of  the  practica- 

Ijility  of  sericulture  in  this  country. 

Mr.  Peixotto  considers  the  principal  objection  that  has  been  raised  to 
this  industry,  and  answers  it  as  follows : 

The  labor  and  time  needed  for  silk  cnltore  in  this  country  can  be  had  as  cheaply  as 
in  Europe,  because  it  will  come  from  persons  who  are  at  present  not  able,  under  ordi- 
nary circumstances,  to  obtain  remunerative  employment.  The  peasant  women  of 
Europe  who  have  no  in-door  occupation  work  in  the  fields.  The  time  they  give  to 
Bilk  culture  is,  therefore,  taken  from  time  that  would  otherwise  be  used  in  earning 
wages  or  in  self-support.  As  our  women  do  not  work  in  the  fields,  they  have  not  that 
resource.  In  former  times  they  were  busied  with  spinning,  weaving,  dyeing,  cutting, 
and  sewing.  Now,  comparatively  little  cutting  and  sewing  is  done  at  home,  and  none 
of  the  other  occupations.    In  hundreds  of  thousands  of  homes,  whet«  t\i«i  ^«^\yii%  ^\ 
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self-respect  and  the  desire  to  keep  the  family  together  are  too  strong  to  permit  tl 
woraeu  to  go  out  in  any  way  to  earn  money,  an  opportunity  of  gaiuiug  a  very  moderal 
sum  in  addition  to  the  present  income  by  the  expenditare  of  a  few  weeks  of  care  au 
light  work  at  lionie  would  be  hailed  as  a  godsend.  This  opportunity  would  be  fn 
nishod  by  the  silk-culturo  indu8try%  It  is  estimated  that  with  the  proper  organize 
tion  of  the  industry,  and  the  co-operation  of  neighborhoods  in  it,  an  average  famil 
may  earn  ftom  $75  to  |200  a  year,  which  would  be  nearly  all  clear  profit.  While  tl 
profit  is  not  large  it  would  be  sufficient  for  the  occasion,  and  would  amount  in  tl 
aggregate  to  an  immense  accession  to  the  wealth  of  the  community.     »     *     * 

Isolated  cocooneries  cannot  be  made  profitable,  on  account  of  tl|e  difficnlty  and  e: 
pense  of  sending  small  lots  of  cocoons  to  a  distant  market.  Therefore  it  is  necessM 
lor  profit  that  a  large  number  of  families  in  one  vicinity  shall  engage  in  the  raiaii] 
of  worms,  so  that  their  joint  jiroduct  may  be  of  sufficient  amount  to  bear  the  cost  < 
transportation  to  market. 

The  reeling  of  silk  with  liand-recls  can  barely  be  carried  on  with  profit  where  highl 
skilled  labor  is  worth  not  more  than  20  cents  for  a  day  of  13  hours.  The  produoej 
who  are  not  willing  to  work  at  that  price  must,  thei*efore,  sell  their  cocoons  to  tl 
reelers  who  can  reel  at  that  price,  or  who  can  do  the  reeling  by  machinery.  As  goo 
results  can  only  be  obtained  by  the  separation  of  the  difi'erent  grades  of  cocoons  ft 
reeliuff,  large  lots  must  be  collected  for  the  purpose,  which  usually  makes  it  impract 
cable  for  the  producer  to  reel  her  own  silk.  Silk  not  well  reeled  is  worth  less  than  tl 
cocoons  ftom  which  it  is  derived.    ^    *    * 

It  is  to  bo  regretted  tbat  some  ill-advised  persons  are  still  engaged  i 
endeavoring  to  force  silk  culture  unduly  upon  the  people  by  exaggen 
ted  statements,  as  for  instance  those  of  a  Southern  lady,  who  is  reporte 
in  the  Prairie  Farmer,  of  27th  January,  1883,  as  saying  that  "silk  cul 
ure  is  beyond  doubt  the  most  remunerative  of  any  ordinary  pursuit 
and  that  the  profits  from  cocooneries  "are  quite  liberal,"  It  is  to  b 
feared  that  by  such  representations  many  persons  may  be  induced  t 
devote  to  silk  culture  time  which  could  otherwise  be  better  employee 
and  to  incur  expenses  for  which  they  will  receive  no  adequate  return. 

Mr.  L.  S.  Crozier,  of  Corinth,  Miss.,  finds  by  a  trip  which  he  took  i 
Illinois,  Iowa,  Missouri,  and  Kansas,  that  great  progress  is  being  mad 
in  the  introduction  of  silk  culture,  esi>ecially  by  the  Mennonites,  an 
lays  great  stress  on  the  importance  of  the  culture  of  French  silk- worm 
instead  of  the  smaller  Japanese  varieties. 

Amongst  the  Mennonites  he  found  the  mulberry  trees  planted  i 
thick  hedges,  at  the  limits  of  the  fields,  and  on  both  sides  of  the  higl 
ways  and  byways.  They  are  cut  down,  one-third  at  a  time,  every  thre 
years,  and  furnish  an  abundant  supply  of  fuel  in  the  otherwise  timbe: 
less  country,  serving  also  as  wind-breaks. 

Another  point  to  which  Mr.  Crozier  directs  attention  is,  that  althoug 
the  Mennonites  had  on  hand  at  the  time  of  his  visit  more  than  20,00 
X>ounds  of  cocoons  for  sale,  and  would  be  able  next  year  to  raise  200,00 
pounds  within  the  area  of  their  colony  of  50  square  miles,  containin 
2,000  families,  yet  the  silk  culture  was  only  a  summer  iiiciileut  in  thei 
agriculture,  and  the  barns  which  were  used  for  cocooneries  in  summc 
were  crowded  with  cows  in  the  winter,  while  their  gniuaries  were  fille 
with  corn  and  wheat,  and  their  orchards  ornamented  with  all  kinds  ( 
fruit  trees  and  grape-vines. 

Ten  varieties  of  worms  were  raised  at  the  Department  under  dire< 
tion  of  Mr.  Mann,  for  the  sake  of  experiment  and  the  preservation  c 
the  breeds.    These  were  numbered  and  classified  as  follows : 

Oonstiicted  cocoons  (Japanese) : 
White  cocoons : 

1.  liiley's  race  on  mnlbeny. 

2.  lliley's  race  on  Osa^rc  orange. 
Tellow  cocoons : 

3.  Riley's  race  on  Osage  orangu. 

4.  Race  imi>oited  in  1882. 
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Oval  cocoons  (salmon-colored) : 
Fasnacb's  Black  Thibet : 

5.  White  worms. 

6.  Black  worms. 
Crozier's  '^^  Black ''  race : 

7.  White  worms. 

8.  Dark  worms. 

9.  Crozier's  Cevennes  race* 
10.  Smyrna  race. 

The  buds  of  Osage  orange  and  mulberry  were  hardly  in  suflSciently 
«^^vanced  st-ate  for  use  as  food  until  the  28th  of  April,  at  which  time  all 
■ftie  eggs  were  laid  out  for  hatching.  Many  eggs  had  already  hatched, 
£i>xid  many  worms  were  dead. 

After  two  days'  exposure,  all  the  uuhatched  eggs  were  thrown  away. 
3?lie  worms  were  very  uneven  in  their  times  of  molting,  occasioning 

uch  trouble  in  their  transfer  ftom  foul  to  clean  trays,  but  arrived  at 
spinning  iwint  within  a  few  days  of  each  other.    The  lirst  to  spin 

as  a  No.  6,  on  28th  May.    Four,  No.  1,  and  five.  No.  10,  followed  on 

8t  May  3  one^  No.  2^  on  1st  June,  and  all  but  No.  9  were  spinning  on 
June.  • 


CABBAGE  WORMS. 

^The  inquires  in  regard  to  Cabbage  Worms  and  the  best  means  of 
'•^^••eating  them  have  been  more  numerous,  perhaps,  of  late  than  in  regard 
"^^<)  any  other  class  of  insects.  We  had,  for  this  reason,  prepared  an 
^^austive  article  on  the  general  subject  of  the  insect  enemies  of  the 
^^abbage,  to  form  part  of  this  annual  report;  but  owing  to  the  restricted 
^jace  dotted,  we  are  obliged  to  reserve  the  larger  part  thereof,  with 
'^le  prepared  illustrations,  for  some  Special  Report,  and  to  treat  here 
^^liiefly  of  the  worms  that  are  amenable  to  similar  remedial  measures. 

Injury  to  the  Cabbage  crop  by  these  worms  is  great  every  year,  but 

during  no  year  within  our  recollection  was  it  greater  or  ho  generally 

^^rious  over  the  larger  part  of  the  country,  as  during  the  droughty 

X^riodof  1881.    Indeed,  the  shoitage  in  the  Cabbage  crop  was  such 

tliat  large  quantities  of  this  esculent  were  actually  imported  from  Europe 

during  the  winter  of  1881-'82.    In  de&ult  of  accurate  statistical  data  it 

"Were  futile  to  attempt  anything  like  an  accurate  estimate  of  the  money 

loss  to  our  i)eople  through  the  failure  of  the  Cabbage  crop,  but  it  must 

Tiave  been  very  great.    This  excessive  injury  was  doubtless  a  result  of 

the  dry  season,  for,  during  an  excessive  drought  that  will  burn  up  most 

of  the  wild  cruciferous  plants  upon  which  the  worm  in  ordinary  seasons 

would  be  distributed,  the  cultivated  Cabbage,  resisting  by  virtue  of  its 

thick  and  suceuk'ut  leaves  the  ellects  of  drought  much  better  than  most 

of  the  wild  plants,  oilers  an  inviting  field  for  the  concentration  of  such 

depredators. 

All  of  these  worms  feed  upon  the  leaves  externally ;  they  are  all  the 
larvsB  of  butterflies  or  moths — order  Lei)i<lo|»tera — and  are  all  more  or 
less  amenable  to  the  same  remedial  treatmentj  hence  we  shall  consider 
the  practical  question  of  protecting  cabbages  from  their  attacks  at  the 
end  of  tills  article,  making  only  such  specjal  suggestions  In  connection 
with  some  of  the  species  a6  deviation  in  habit  may  requin\ 
The  first  four  which  we  shall  treat  are  the  larvae  of  white  butterflies 
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belonging  to  the  genos  Pieris,  They  are:  PieriB  rapcBj  Pieris  oleraceaj 
Pieris  protodicey  Pieris  monuste. 

The  butterflies  agree  in  most  of  their  characters.  The  prevailing  color 
of  the  worms  is  green,  and  that  of  the  butterflies  white.  The  hind 
wings  of  the  butterflies  are  rounded  and  entire  on  the  edges,  and  are 
grooved  on  the  inner  edge  to  receive  the  abdomen;  the  palpi,  or  feelers, 
are  rather  slender,  ai^d  project  beyond  the  head ;  and  the  antennse  have 
a  short,  flattened  knob.  The  eggs  of  all  the  species  are  more  or  less 
fusiform.  They  are  generally  pale  when  laid,  becoming  yellow  or  even 
orange  before  hatching.  The  worms  are  nearly  cylindrical,  taper  a  very 
little  toward  each  end,  and  are  sparingly  clothed  with  short  down, 
which  cannot  be  seen  distinctly  without  the  use  of  a  lens,  and  which 
gives  them  a  somewhat  velvety  appearance.  They  fasten  the  anal  pro- 
legs  and  the  anal  plate  by  means  of  silk,  and  then  spin  a  loop  of  silk 
around  theforebody.*  Their  chrysalides  are  angular  at  the  sides  and 
pointed  at  both  ends,  and  over  the  fore  part  of  the  body,  corresponding 
to  the  thorax  of  the  included  butterfly,  is  a  thin  projection,  having  in 
profile  some  resemblance  to  a  Eoman  nose. 

The  butterflies  fly  low  and  lazily,  especially  when  busy  in  laying 
their  eggs,  and  successive  individuals  are  oftep  found  hovering  about 
for  several  weeks  or  months  continuously,  depositing  their  eggs  where- 
ever  an  opportunity  presented  itself;  hence  new  broods  of  caterpillars 
will  api>ear  from  time  to  time,  and  the  difficulty  of  coping  with  them  is 
correspondingly  increased. 

In  general  habit,  seasons  of  appearance,  and  number  of  generations, 
the  four  agree  in  tne  same  latitude,  and  we  shall  dwell  on  these  points 
principally  in  treating  of  the  flrst^  indicating  only  such  differences  as 
are  noteworthy  when  treating  of  tne  others. 

THE  BAPE  BUTTEKPLT  OR  IMPORTED  CABBAGE  WORM. 

{Pieris  rapw  Schrank.) 
Order  Lepidoptera;  family  Papilionib^. 

[Plate  I,  Figs.  1,  la,  16,  Ic,  Id.] 

This  insect  is  a  native  of  Europe,  and  hias  become  widespread  in  this 
country,  extending  its  area  of  occupation  every  year. 

HISTORY  OP  ITS  SPREAD. 

It  was  introduced  into  North  America,  in  all  probability,  about  1856 
or  1867. 

An  interesting  account  of  its  first  occurrence  in  this  country  is  given 
by  Mr.  6.  J.  Bowles,  in  the  Canadian  Naturalist  and  Geologist,  for 
August,  1864,  V.  4,  p.  258. 

It  was  first  taken  in  Quebec  in  1859.  During  the  time  of  the  Trent 
difficulty,  in  1861,  a  quantity  of  fresh  vegetables  were  sent,  with  other 
stores  from  England,  to  Quebec,  for  the  sustenance  of  the  gallant  little 
army  that  was  sent  at  the  same  time,  and  the  butterfly  may  have  been 
introduced  anew  and  in  quantities  then,  for  in  1863  it  had  become  very 
abundant  about  Quebec,  and  was  known  to  have  extended  some  40  or 
50  miles  east  and  west  of  the  city.  In  the  summer  of  1866  it  was  com- 
mon to  the  northward  about  Ohicoutimi,  at  the  head  of  navigation  on 

*  For  details  as  to  the  method  of  pnpation  in  these  and  other  hutterfly  larvie,  see 
the  author^s  paper  in  Proo.  Am.  Assoc.  Adranc.  Sci.,  m79;  vol.  xxyiii. 
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the  Saguenay  Biver,  and  to  the  soathwestward  beyoDd  Montreal. 
During  the  same  year  it  was  taken  in  the  northern  parts  of  Kew  Hamp- 
shire and  Vermont,  In  1868  it  was  taken  at  Montpelier,  Vt.,  Lake 
Winnipisogee,  K.  H.,  and  Lewiston,  Me. 

In  1869  it  was  taken  in  Bangor,  Me.,  around  Boston,  Mass.,  and  on 
the  New  Jersey  side  of  the  Hudson  Kiver,  less  than  a  mile  from  ITew 
York  City.  It  seems  as  if  its  introduction  into  Naw  Jersey  and  vicinity 
must  have  been  independent  of  its  presence  in  the  North,  as  it  does  not 
appear  to  have  occurred  up  to  that  time  at  all  points  intermediate.  It 
may  have  been  brought  by  boats  or  trains  instead  of  spreading  natur- 
ally. 

In  1871  it  was  found  as  far  east  as  Halifax,  N.  S.,  and  had  spread 
west  to  the  middle  of  the  State  of  New  York. 

In  1872  it  had  traveled  as  far  west  in  Canada  as  Belleville  and  Tren- 
ton, Ont. 

In  1873  it  was  abundant  at  Port  Hope,  Ont.,  and  the  first  specimen 
was  taken  in  Haldimand  County,  Ontario. 

In  1874  it  was  common  about  Hamilton,  Ont.,  and  what  was,  probably 
with  error,  reputed  to  be  the  same  species  appeared  at  Green  Bay, 
Mich.  (Wis.  ?),  in  the  fall  of  the  same  year. 

Early  in  the  summer  of  1875  it  had  extended  as  far  westward  as 
Paris,  Ont.,  while  later  in  the  season  the  first  recorded  captures  were 
made  in  London,  Ont.  (Report  Entomological  Society  of  Ontario  for 
1875,  p.  31.)  It  was  plentiful  in  this  year  about  Washington,  D.  C, 
and  by  no  means  rare  in  parts  of  Yirginia,  and  had  traveled  westward 
in  the  United  States  as  far  as  the  western  portion  of  Ohio.  It  appeared 
for  the  first  time  ^t  Cleveland,  Ohio,  in  the  spring  of  this  year  {Can. 
JEnt.j  7, 180).  Prof.  A.  J.  Cook  states  that  it  had  not  up  to  that  time 
appeared  in  Michigan  {Can.  Ent.^  7, 180). 

In  1876  it  had  spread  over  the  whole  of  southwestern  Ontario  (lie- 
port  Entomological  Society  of  Ontario  for  1876,  p.  40). 

In  1877  a  few  of  the  advance  guard  were  captured  at  Chicago,  111., 
and  it  was  plentiful  as  far  north  as  the  head  of  Lake  Eosseau,  in  the 
Muskoka  district  of  Ontario.  It  had  reached  the  shore  of  the  Atlantic 
at  the  Eiver  Saint  Lawrence,  and  was  found  at  Savannah,  Ga.,  proba- 
bly occupying  the  whole  area  embraced  between  these  points. 

By  1878  it  had  reached  the  eastern  part  of  Iowa,  and  in  March  of 
that  year  was  found  in  considerable  numbers  in  Asheville,  N.  C. 

In  1879  it  wa«  very  destructive  in  Linn  County,  Iowa,  and  was  taken 
for  the  first  time  at  Ames,  Story  County,  in  the  very  center  of  that 
State.  In  that  year  it  was  very  destructive  at  Carbondale,  Jackson 
County,  near  the  southern  extremity  of  lUiuois.  In  the  same  year  we 
found  it  common  in  many  localities  in  Alabama,  and  as  far  south  as 
Selma,  in  that  State,  but  it  had  not  yet  reached  Mobile. 

In  1880  IVIr.  W.  Saunders,  of  London,  Ont.,  found  it  at  Manitoulin 
Island,  near  the  northeastern  shore  of  Lake  Huron ;  it  had  extended  to 
various  points  along  the  Gulf  of  Mexico,  and  had  reached  far  into  the 
West 

EAVAOES. 

The  history  of  this  insect  since  its  introduction  into  this  country 
affords  suflicient  proof  that  wherever  it  is  introduced  it  will  flourish  ex- 
ceedingly and  become  far  more  injurious  than  either  of  the  indigenous 
species.  Speaking  of  the  habits  of  this  worm,  we  used  the  following 
language  in  1869:* 

*  Second  Miflsouri  Beport,  p.  107. 
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This  Rape  Bntterfly  is  the  bane  of  every  cabbage-grower,  and  its  larva  is  the  di 
of  every  cook  in  many  parts  of  Europe.    Unlike  tne  two  indigenous  N.  A.  specif 
already  alluded  to,  it  is  not  content  with  riddling  the  outside  leaves,  but  prefers  t^^ 
secrete  itself  in  the  heart,  so  that  every  cabbage  has  to  be  torn  apart  and  examinc^^ 
before  being  cooked ;  and  it  is  also  necessary  to  keep  a  continual  lookout,  even  after -^ 
it  is  dished  up,  lest  one  gets  suoh  an.  admixture  of  animal  and  vegetable  food  as  Ik  ~ 
not  deemed  piUatable  by  the  most  of  men. 

Great  numbers  of  worms  are  often  found  in  a  single  bead  of  cabbage 
The  term  '^ver  du  cixur^  or  heart  worm,  has  been  applied  to  this  larva 
in  this  country,  the  term  being  borrowed  from  our  French-Canadiam.*:- 
neighbors.  This  term  is  also  in  use  all  over  Europe,  but  the  late  Pro-^^c^ 
fessor  Zeller  wrote  us  in  1870  that  it  was  misapplied  to  P.  rapcc.  In  Ger-*:» 
many,  he  stated,  Mameatra  braasiae  was  the  true  "  vei*  du  cojur,"  and  th< 
rapcB  never  pierced  to  the  heart  of  the  cabbage.  Experience  in  this 
country  would  confirm  Professor  Zellert  statement,  though  the  worm^:^ 
gets  to  the  heart  where  the  head  is  not  too  solid. 

CHARACTERS. 

The  eggs  are  fusiform,  yellowish,  and  longitudinally  ribbed.    They — 
are  so  very  small  that  they  easily  escape  observation.    When  newly — 
laid  they  are  white,  but  thejr  soon  acquire  a  yellow  tinge. 

The  larva  (PI.  1,  Fig.  Ic)  is  pale  green,  finely  dotted  with  black,  with 
a  yellowish  stripe  down  the  back,  and  a  row  of  yellow  spots  along  each 
side  in  a  line  with  the  breathing  holes.  None  of  the  yellow  markings 
are  very  clearly  defined.    When  full  grown  it  is  about  32°*™  long. 

The  chrysalis  (Fig.  leZ),  though  variable  in  color,  is  usually  pale  green 
speckled  with  minute  black  dots.  The  butterfly  has  the  body  black 
above,  with  the  wings  white.  The  front  wings  are  black  at  the  tip,  and 
have,  in  the  male  (Fig.  1ft),  one  black  spot  between  the  middle  and  the 
posterior  edge,  but  the  female  (Pig.  la)  has  two  black  spots;  sometimes 
three.  The  hind  wings  have  a  black  spot  on  the  front  margin  above, 
and  all  the  wings  are  marked  underneath  very  much  as  those  of  the 
female  are  marked  above,  except  that  there  is  no  black  spot  on  the  hind 
wings.  The  hind  wings  below  are  yellowish,  sometimes  becoming  even 
green.  The  species  varies  very  much,  and  there  is  a  specimen  in  our 
collection  in  which  the  spots  are  so  nearly  obsolete  above  that  if  it  were 
not  for  the  characteristic  under  surfaces  it  could  scarcely  be  distinguished 
from  the  Potherb  Butterfly.  There  is  also  an  infrequent  variety  which 
has  the  ground-color  canary  yellow,  instead  of  white,  and  which  occurs 
mostly  in  the  male  sex,  but  occasionally  in  the  female.  It  has  been 
produced  several  times  by  feeding  the  larvae  on  mignonette,  but  Mr.  J. 
A.  Lintner  has  also  obtained  it  from  larvae  fed  on  cabbage.  This  variety 
was  first  described  by  Scudder  (Can.  Ent.  IV^  79, 1872)  as  i>eculiar  to 
this  country,  and  the  variety  name  novangUce  was  given  to  it, 

HABITS. 

When  about  to  transform,  the  worm  usually  leaves  the  plant  upon 
which  it  fed,  and  shelters  under  the  coping  of  some  wall  or  fence,  or 
on  anything  that  may  be  conveniently  at  hand,  and  there  changes  to  a 
chrysalis,  but  sometimes  it  attaches  itself  to  the  leaf  of  the  cabbage, 
and  there  transforms. 

The  butterflies  are  slow  and  lumbering  flyers^  but  are  amongst  the 
most  assiduous  of  insects,  continuing  on  the  wmg  from  early  morning 
till  late  in  the  afternoon.  They  are  sometimes  seen  in  g:reat  swarms, 
and  a  case  is  mentioned  of  a  flight  from  France  to  England  so  numerous 
that  a  dark  shadow  was  cast  on  the  decks  of  channel  vessels^  and  the 
JJgbt  of  the  Bxm  was  almost  obscured. 
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The  eggn  are  deposited  singly,  or  iu  clusters  of  not  more  than  two  or 
t:liree,  on  the  underside  of  the  leaves. 

FOOD-PLANTS. 

The  principal  food  of  the  larvse  is  the  foliage  of  cruciferous  plants, 
^riid  particularly  the  cabbage,  but  it  has  been  known  to  feed  upon  weep- 
ing willow  in  England.  Thns  far  it  has  been  found  in  this  country  feed- 
ing on  the  leaves  of  cabbage,  cauliflower,  mustard,  turnip,  radish, 
mignonette,  sweet  alyssum,  gilly-flower,  and  nasturtium. 

The  butterflies  teed  upon  the  nectar  of  a  gieat  variety  of  flowers,  but 
tiey  are  particularly  fond  of  hovering  about  thistles. 

A.  writer  in  <'  Land  and  Water,"  September  17, 1870,  states  that  the 
l>iitterflie8  are  very  fond  of  the  lavender  bush  when  in  blossom ;  certain 
l>iishes  in  his  garden  looked  white  with  them,  and  a  single  sweep  of  the 
net  would  frequently  secure  twenty  or  thirty. 

SEASONS  OF  APPEARANCE. 

There  are  several  broods  each  year,  the  number  varying  with  the  lat- 
itude, but  owing  to  the  irregularity  in  the  time  of  development  of  the 
dlflerent  states  the  eggs  are  laid  at  all  times  throughout  the  growing 
season  from  May  until  October  in  the  temperate  zone,  earlier  and  latcS 
in  the  extreme  South,  and  continue  to  hatch  within  from  seven  to  nine 
days  after  they  are  laid,  as  long  as  the  weather  is  warm  enough  to  de* 
velop  them.  The  larva  acquires  its  full  growth  in  about  a  fortnight,  on 
an  average,  after  hatching. 

The  period  passed  in  the  chrysalis  state  varies  at  different  times  of 
the  year.  In  the  summer  the  chrysalis  usually  become  a  butterfly  within 
a  fortnight ;  later  in  the  season  it  remains  unchanged  through  the  winter 
until  the  following  spring. 

The  butterflies  appear  as  early  as  March,  and  at  intervals  throughout 
the  year,  flying  until  frost,  in  the  Northern  United  States,  and  in  nearly 
every  mouth  of  the  year  iu  the  Southern  States. 

NATUBAL  ENEMIES. 

The  chrysalides  are  destroyed  by  the  larva  of  a  minute  parasitic  fly 
belonging  to  the  family  of  Chalcididw,  and  known  as  Fteromalus  pupa- 
rum.  This  insect  has  long  been  known  in  Europe  as  a  parasite  upon 
the  Fieris  rapw,  but  was  not  known  to  0<jcur  in  this  country  until  some 
years  after  the  introduction  of  the  latter  insect,  for  which  reason  it  was 
concluded  that  the  two  were  probably  introduced  at  the  same  time. 
Dr.  Packard  states,  however,  that  the  Fteromalus  is  undoubtedly  a 
native  of  this  country  as  well  as  of  Europe,  having  been  taken  in  the 
Hudson  Bay  territory  in  1844.  As  there  has  been  some  doubt  expressed 
whether  our  North  American  insect  is  specifically  the  same  as  the 
European  parasite,  we  took  steps  to  have  the  matter  fully  decided. 
From  examination  of  specimens  recently  received  from  Prof.  J.  O. 
Westwood  and  Dr.  G.  Mayr,  there  can  be  no  doubt  of  the  specific 
identity  of  the  forms  from  the  two  hemispheres.  Mr.  A.  G.  T.  Kitchie, 
of  Montreal,  Canada,  is  reputed  to  be  the  first  person  who  made  known 
the  history  of  this  invaluable  insect  in  this  country,  having  observed 
the  imagos  upon  the  cabbage  leaves  in  July^  1870,  when  the  caterpillars 
were  £^bundant,  and  having  bred  the  parasite  on  the  23d  of  August  in 
the  same  year.    This  parasite  frequently  proves  an  efficacious  check 
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tiX>on  the  increase  of  the  butterflies.  The  parent  fly  differs  greatly  in  -^the 
two  sexes.  The  male  is  a  beautiful,  pale  green,  four- winged  fly,  w  Jth 
the  body  finely  punctured  and  emitting  metallic  reflections;  the 
domen  is  flat,  and  in  dried  specimens  somewhat  concave  above, 
antennae  are  honey-yellow,  with  dark  rings.  The  legs  are  pale  hon 
yeUow.    The  length  of  the  body  is  2  to  2.5"". 

The  body  of  the  female  is  much  stouter,  broader,  with  a  broad,  o' 
abdomen,  ending  in  a  very  sliort  ovipositor,  while  the  underside  of 
abdomen,  near  the  base,  has  a  large,  conical  projection.    It  is  of  a  mi 
duller  green  than  the  male,  and  the  body  is  more  coarsely  punct»*^. 
The  antennjB  are  brown,,  and  the  legs  brown,  becoming  pale  towoxr^s 
the  ends ;  the  ends  of  the  femora  being  pale,  the  tibiae  pale  brown,  h 
the  middle,  much  paler  at  each  end,  while  the  tarsi  are  whitish,  though 
the  tip  of  the  last  joint  is  dark.    It  is  from  2.1  to  2.8"™  long. 

The  scutellum  of  the  metathorax  is  regularly  convex,  not  keeled,  in 
both  sexes,  by  which  character,  and  by  the  possession  of  darker  legs, 
this  species  may  be  distinguished  from  Pteromalua  vanessce. 

The  eggs  of  the  Fteromalusj  to  the  number  of  a  dozen  or  more,  some- 
times even  as  many  as  forty,  are  said  to  be  laid  in  the  full-grown  larva, 
and  sometimes  in  the  chrysalis,  through  punctures  made  in  the  skin  by 
tiie  parent  fly.    The  infested  chrysalides  can  easily  be  distinguished 
from  sound  ones  by  their  livid  and  otherwise  discolored  and  diseased 
appearance,  and  by  being  stiff  and  somewhat  dried ;  while  unattacked 
chrysalides  preserve  a  fresh  color,  and  move  the  hinder  part  of  the  ab- 
domen readily.    Many  of  the  i)erfect  insects  emerge  from  September 
until  late  in  the  autumn,  while  a  large  proportion  of  them  undoubtedly 
winter  over  in  the  body  of  the  chrysalis,  and  appear  in  the  spring.    In 
England,  Mr.  Curtis  found  the  fly  in  June,  so  that  there  appears  to  be 
an  autumn  and  a  spring  brood. 

Another  parasite  of  the  cabbage- worm^  not  so  common  a«  the  Ptero- 
malu^j  has  of  late  attracted  some  attention.  It  was  first  bred  by  Mr. 
8.  H.  Scudder,  and  was  described  by  Dr.  Packard  as  Microgaster  pteridis 
in  the  Proceedings  of  the  Boston  Society  of  Katural  History,  Vol.  XXI 
(1880),  p.  26.  In  the  American  Naturalist  for  August,  1882  (p.  679),  in 
reviewing  the  paper  in  which  this  description  apj)eared,  we  called  at- 
tention to  the  fact,  that  this  so-called  new  species  was  but  a  variety  of 
the  common,  widespread,  and  entomophagous  Apanteles  congregatus  of 
Say.  As  the  name  pieridis  proved  to  be  preoccupied  by  the  M.  pieridis 
of  Boie,*  we  proposed  the  variety  name  pieridivora^  so  that  the  species 
will  now  be  known  as  Apanteles  congregatus^  var.  pieridivora.  In  No- 
vember and  December,  1882,  we  received  a  number  of  the  cocoons  of 
this  parasite  from  E.  W.  Allis,  Adrian,  Mich.,  and  the  probabilities  are 
thai  it  will  soon  become  more  common. 

The  European  cabbage-worms,  P.  brassiow  and  P.  napij  as  well  as 
P.  rapcBj  are  much  more  thoroughly  destroyed  by  parasites  than  is  P. 
rapw  in  this  co|intry;  the  former  has,  indeed,  five  important  parasites. 
The  most  prominent  of  these,  perhaps,  is  the  Microgaster  glomeratus  X., 
which  is  also  parasitic  upon  P.  rapm.  Many  ye^rs  ago  it  occurred  to 
us  that  this  useful  insect  might  be  imported  into  this  country  to  advan- 
tage, and  we  conducted  a  correspondence  with  severad  foreign  entomolo- 
gists with  this  view.  Later,  in  some  remarks  before  the  London  Ento- 
mological Society,  in  1875,  wo  solicited  the  assistance  of  some  of  our 
English  friends,  but  the  specimens  subsequently  scut  to  us  never  arrived 
in  a  living  condition.     Eeceutly,  however,  Mr.  Otto  Lugger,  of  the 

•  Incorrectly  given  in  the  Naturalist  above  cited  as  Bouch^S. 
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ATaryland  Academy  of  Sciences,  Baltimore,  who  was  our  assistant  in 
Saint  Louis  at  the  time  when  we  were  interested  in  this  importation, 
lias  hatl  the  opportunity  of  introducing  a  large  number  of  the  Microgaa- 
glomeratus.    We  give  his  experiment  in  his  own  words: 


Maryland  Academy  of  Sciskces, 

Baliimoref  January  17,  1882. 

Dear  Sir  :  In  reply  to  your  letter  of  Jan.  12, 1  have  to  atate  that,  spending  some 
zi:month8  in  my  former  home,  Hagen,  Westphalia,  I  fonnd  nearly  all  the  cabbage-plants 
cl^stroyed  by  several  species  of  caterpillars^  bnt  mainly  by  the  larvffi  of  P.  rapes  and 
-P.  braasica:.  All  tbo  stone  garden  walls,  picket-fences,  and  sides  of  onthooses  were 
^^OTered  with  them,  bnt  few  seemed  in  a  healthy  condition.  Besides  being  parasitized 
^^  some  Microgaater  (don't  know  the  species*),  many  were  dying  from  a  disease  re- 
kmbling  the  Mnscardine  in  its  fatal  efiocts. 

I  had  no  trouble  at  all  to  collect,  with  the  assistance  of  some  small  urchins,  as  many 

!"  the  bright  sulphnr-vellow  cocoons  of  the  parasite  as  I  wanted.    In  using  the  ex- 

px^ssion  '"sulphur-yellow,"  I  ought  to  add  tnat  a  small  percentage  were  nghter  in 

C4>lor,  some  approaching  cream-white,  and  some  light  olive.    Waiting  to  collect  these 

cocoons  until  the  time  of  my  return  trip  drew  near,  two  hours'  collecting  resulted  in 

^  little  over  three  pints  of  cocoons  from  far  less  than  one  acre  of  garden.    The  cocoons 

X  kept  in  three  small  preserving  jars,  but  with  the  air-excluding  rubber  band  omitted. 

X>unng  the  following  three  we^ks,  and  until  I  reached  Baltimore,  I  had  no  chance  to 

look  at  them,  but  found,  upon  examining  the  contents  of  this  new  kind  of  preserve, 

that  some  of  the  parasites,  say  about  10  per  cent.,  had  issued  and  were  entangled  in 

the  packed  cocoons,  and  mostly  dead  or  disabled.    Excepting  some  50  cocoons  which 

I  kept  at  home,  I  scattered  the  rest  in  some  cabbage  fields  near  this  city  (October  15 

or  16).    From  those  kept,  37  images  appeared  during  the  late  faU  and  winter — ^the 

exact  date  I  did  not  observe — which  I  set  free.    What  has  become  of  those  scattered 

in  the  fields,  of  course,  I  do  not  know;  but  from  the  fact  that  of  a  handful  of  cocoons 

which  I  put  under  the  protection  of  a  pine  tree  in  a  sheltered  position,  nearly  all  the 

cocoons  showed  the  hole  of  exit^  I  concluded  that  those  in  the  fields  might  also  have 

hatched.    Yet,  upon  close  examination  in  these  fields  during  last  summer  and  autumn, 

I  failed  to  find  a  single  cocoon  of  the  expected  ofiGspring,  although  larvse  of  P,  rapm 

were  unusually  numerous. 

Thinking  the  matter  over,  I  see  plainly  that  I  committed  several  errors  in  intro- 
ducing this  parasite.  Not  expecting  such  a  severe  and  lasting  winter  as  we  had,  I 
ought  to  have  put  all  the  cocoons  in  sheltered  and  dry  positions  out  of  reach  of  the 
excessive  cold  and  moisture,  for  instance,  under  pine  trees  loosely  covered  with  moss, 
or  under  protecting  bou^,  d^.  The  Jars  should  also  have  been  made  with  a  parti- 
tion, through  which  the  issued  insects  might  crawl  and  be  protected.  Bnt  the  best 
plan  would  be  to  introduce  the  earlier  broods,  to  give  their  offspring  a  chance  to  find 
suitable  winter  quarters  for  themselves. 

The  parasitic  cocoons  were  both  found  upon  the  dead  larvae  of  P.  rapes  and  hrasBioa, 
Though  I  tried  to  gather  mainly  those  upon  the  first  species,  I  found  the  work  much 
too  slow,  the  differences  between  the  dead  larv»  being  not  readily  observable. 
Hoping  that  this  statement  may  be  of  some  interest  to  you,  I  remaic, 
Tours,  very  respectfully, 

O.  LUGGER. 
Prof.  C.  V.  Riley, 

Washtngtan,  D.  C. 

Another  parasite  is  the  larva  of  a  two*winged  fly,  belonging  to  the 
genos  Tachinay  the  adalt  form  of  which  closely  resembles  the  common 
house-fly.  This  Tachina  was  first  bred  by  M.  Provancher  {Naturaliste 
Canadien^  Vol.  II,  p.  18),  as  mentioned  in  oar  second  Missouri  report, 
aiid  has  also  since  been  bred  in  considerable  numbers  by  Mr.  J,  A. 
Lintner,  at  Albany,  N.  T.  Inasmuch  as  Dr.  Williston  wiU  soon  work 
np  the  Tachinidse,  we  defer  describing  this  species  for  the  present. 

The  butterflies  are  destroyed  also  by  Phymata  erosa^  a  bug  especially 
common  in  the  Korthwest,  and  which  also  preys  upon  many  other  in- 
sects. It  is  shown  at  Plate  X,  Fig.  5.  (See  articles  by  A.  J.  Cook, 
Can.  Ent.  1879,  pp.  17, 196,  and  by  W.  S.  Barnard,  Proc.  A.  A.  A.  S.,  1880. ) 

*  M,  gl(merain9 1«. 
8A— »83 
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THE  SOUTHERN  CABBAGE  BUTTBEPLT. 

(Pieris  protodice  Boisd.) 

Order  Lepxdgptbba;  family  Papilionid-e. 

[Plate  X,  Figs.  2,  3,  and  4.] 

BAN6E. 

This  species,  whicli  we  have  called  the  Sonthem  Cabbage  Butterfci=-=fij 
in  onr  second  Missouri  report,  is  stated  by  Mr.  S.  H.  Scudder,  in  the  P^hto- 
ceedings  of  the  Boston  Society  of  Natural  History,  in  1861,  v.  8,  p.  V       10, 
to  range  <'from  Texas  on  the  southwest,  Missouri  in  the  west,  and  t^    Jie 
mouth  of  the  Bed  Eiver  of  the  North  on  the  northwest,  as  far  as  Co^^o- 
necticut  and  the  Southern  Atlantic  States  on  the  east"    It  occurs  rar^s-  ly 
in  Ontario.    While  the  species  is  scarce  in  the  more  northern  and  ea^^t- 
em  States,  it  was  formerly  the  common  white  butterfly  of  Missouri  BMismd 
the  Southwest,    Pieris  rapoe  has,  however,  in  the  last  two  or  three  yea^^ 
as  we  some  time  ago  predicted  would  be  the  case,  taken  its  place,  aiisd 
become  the  Cabbage  Butterfly  of  these  regions.    It  wiU  be  very  intere^  t- 
ing  to  watch  the  fate  of  this  Pieris  protodice j  and  we  strongly  suspe^^^ 
that  it  will  be  influenced  by  the  introduction  of  rapce  very  much  ^^^ 
some  of  our  native  birds  have  been  by  the  introduction  of  the  Englie^^ 
sparrow. 

RAVAGES. 

It  often  proves  exceedingly  injurious,  and  we  have  passed  throu^^ 
cabbage  beds  near  Saint  Louis  and  been  unable  to  find  a  perfect  hea^ 
so  riddled  were  they  by  this  worm^  though  few  of  the  gardeners  h»- 
any  suspicion  that  the  gay  butterflies  which  flitted  so  lazily  from  oir 
plant  to  another  were  the  real  parents  of  the  mischievous  worms  whic 
did  the  ii^jury. 

OHABAGTEBS. 

The  eggs  are  long,  slender,  pointed,  and  deposited  singly  on  the  un 
der  sides  of  the  leaves,  otlen  a  score  or  more  upon  a  single  leaf.  The 
are  greenish-white  in  color,  and  about  1""  in  length. 

The  larva  (Plate  X,  Fig.  4a)  may  be  popularly  described  as  a  soft^ 
worm,  of  a  greenish-blue  color,  with  four  longitudinal,  yellow  strijies,  ancl^ 
covered  witti  black  dots.    When  newly  hatched  it  is  of  a  uniform  orange 
color,  with  a  black  head:  but  it  becomes  dull  brown  before  the  first 
molt,  though  the  longituoinal  stripes  and  black  spots  are  only  visible 
after  said  molt  has  taken  place. 

The  chrysalis  (Plate  X,  Fig.  46)  averages  16.5""  (0.65  inch)  in  length, 
and  is  as  variable  in  depth  of  ground-color  as  the  larva.  The  general 
color  is  light  bluish-gray,  more  or  less  intensely  speckled  with  black, 
with  the  ridges  and  prominences  edged  with  buff  or  with  flesh  color, 
and  having  larger  black  dots. 

The  front  wings  of  the  maJe  butterfly  (Fig.  2)  are  white,  with  a  large 
black  trapezoid^  spot  near  the  middle  of  the  front  edge,  a  band  of 
black  spots  crossing  the  wing  between  the  middle  and  the  posterior  edge, 
and  a  series  of  four  or  five  black,  triangular  spots,  each  one  on  a  vein 
along  the  posterior  edge,  behind  the  tip.  The  upper  side  of  the  hind 
wings  is  entirely  white,  or  sometimes  with  a  small  group  of  blackish 
spe^S  near  the  inner  or  anal  angle.    The  under  side  of  the  front  wings 
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x^eeembles  the  upper,  but  the  black  markings  are  paler,  and  the  apex  is 
£k  little  greenish.  Tne  under  side  of  the  hind  wings  is  white,  slightly 
tdnted  with  yellow  or  greenish,  with  the  veins  more  pale  or  "ochery:  a 
slight  blaekish  spot  near  the  middle,  and  a  shading  of  dark  specks, 
soarcely  distinct  from  the  ground  color,  near  the  edge. 

The  female  (Fig.  3)  has  the  black  of  the  front  wings  more  intense, 
"the  hind  wings  tinted  with  grayish,  the  markings  being  as  represented 
in  the  figure.    The  under  side  is  washed  with  greenish-brown  in  the 
"^eins,  and  has  a  band  of  the  same  color  near  the  posterior  margin* 
The  wings  expand  64°*°*.    This  species  is  subject  to  great  variation, 
especially  toward  the  end  of  the  season,  producing  every  gradation 
l>etween  the  form  described  above  and  a  form  which  used  to  be  con- 
sidered distinct,  and  was  named  Pieris  vernalis.    This  latter  expands 
ftt)m  43  to  46'^'°,  and  the  darker  shades  are  more  prominent  on  both 
sides  of  all  the  wings,  especially  on  the  under  side  of  the  hind  wings, 
iw^here  the  white  appears  only  in  narrow  stripes.    This  small,  darker 
form  is  now  known  to  be  the  vernal  form,  and  not  a  distinct  species, 
a^nd  P.  occidentalU  Beak,  and  P.  calyce  £dw.  are  now  also  recognized  as 
varieties  of  it. 

FOOD-PLANTS. 

This  species  appears  to  confine  its  ravages  more  closely  to  the  Oab- 
l>age  than  any  of  the  other  species  of  the  genus,  but  is  occasionally 
found  feeding  ui)on  the  turnip  and  other  plants  of  the  Cabbage  family, 
^Ve  have  known  it  to  do  great  injury  to  sweet  alyssum.  commencing 
^t  the  head  and  eating  down  to  the  base  of  the  plants.  We  have  also 
found  it  feeding  on  mignonette.  Moreover,  we  once  found  a  male 
^brysalis  fastened  to  a  stalk  of  the  common  horse-nettle  {Solanum  caro* 
J'ne?we),  w^hich  was  growing  in  a  cemetery,  with  no  cabbages  within  at 
least  a  quarter  of  a  mile. 

PABASITB. 

Edwards  states  that  the  larvsB  are  pierced  when  very  young  by  a 
^^all  ichneumon  fly,  which  lays  a  number  of  eggs  in  each  individual 
(Butterflies  of  N.  A.,  I,  p.  35). 


THE  POTHBEB  BUTTEEFLT. 

{Pieria  oleracea  Boisd.) 

Order  Lepidopteba;  family  PAPiLiONiDiB. 

[Plate  X,  Fig.  6.] 

BAKdB. 

This  species,  which  is  known  in  the  books  as  the  Potherb  Butterfly,  is 
indigenous  to  this  country,  and  occurs  in  the  more  northern  and  eastern 
portions  of  North  America.  It  rarely  reaches  as  far  south  as  Pennsyl- 
vania, but  extends  east  to  Kova  Scotia.  Couper  states  that  it  is  not 
found  below  the  mouth  of  the  Saguenay  Eiver  along  the  banks  of  the 
Saint  Lawrence  Eiver,  though  Scudder  claims  that  this  is  the  species 
found  at  Anticosti  (Can.  EnUm.j  VI,  56-69).  It  reaches  west  to  Minne- 
sota, though  not  to  Missouri,  and  north  as  far  as  the  Great  Slave  Lake 
in  the  Hudsoa  Bay  Company's  territory,  and  even,  according  to  Eirby^ 


116  REPORT   OP  THE   COMMISSIOinEIB   OF   AGRICULTURE. 

to  latitnde  ^*^  'S.  on  the  Mackenzie  River.    It  has  existed  firom  ti 


immemoral  on  the  American  continent  within  the  geographical  limi 
already  given,  and  is  not  hkely  ever  to  pass  to  the  south  of  the 
although  its  cmoiferoas  food-plants  flourish  in  the  south.    It  was 
descried  in  this  country  by  Dr.  T.  W.  Harris  in  the  New  Engla 
Farmer  for  1829,  VoL  7,  p.  402,  as  Pontia  oleraeea. 

i 

C7HARACTERS. 

The  egg  is  x>^^-BbAP^  1.3^*"  to  1.7°^  long  and  one-third  as  wicL 
yellow  at  first,  deepening  in  hue  as  it  becomes  old,  ribbed  longitudinal 
with  about  fifteen  shaq^edged  lines. 

The  larva  f  Plate  X,  Fig.  5a)  is  x>ale  green,  without  markings,  or  of 
color  resembling  the  leaves  on  which  it  is  found.  When  full-grown 
is  38""  long. 

The  chrysalis  varies  from  pale  green  to  whitish  (or  soiled  white 
color),  regularly  and  finely  dotted  with  black. 

The  imago  is  readily  distinguished  from  its  allies  by  having  no  blaal^ 
spots  on  the  wings.  The  body  and  head  are  black,  except  a  few  pal^ 
hairs  which  mark  the  intervals  between  the  segments  of  the  abdomen ; 
the  front  wings  are  white,  with  a  slightly  blackish  shade  at  their  base, 
front  edge,  and  tips  above,  and  occasionally  along  one  or  two  of  the 
veins;  the  tips  of  the  front  wings  beneath  are  yellowish;  the  under 
side  of  the  hinder  wings  is  straw-colored,  except  at  the  angles  next  to 
the  body,  which  are  deep  yellow;  the  veins  on  the  under  side  of  all  the 
wings  are  dusky  and  very  well  defined,  those  on  the  hind  wings  ap- 
pearing broad.  The  antennsB  are  blackish  with  narrow  white  rings, 
and  their  knobs  are  ocher-yellow.    The  wings  expand  about  50*»". 

HABITS. 

While  feeding  on  the  Cabbage,  the  larva  is  found  only  on  the  under 
side  of  the  leaf,  devouring  the  pulp  and  leaving  the  veins  untouched. 
It  is  stated  that  leaves  which  incline  verticaUy  are  preferred. 

The  butterfly  flutters  about  duiing  the  day,  especially  in  tiie  gardens 
and  over  the  beds  of  plants  upon  which  its  eggs  are  to  be  laid.  It  is 
said  to  be  remarkably  pugnacious  in  disposition,  and  whenever  a  dozen 
or  more  are  quenching  their  thirst  around  a  small  puddle,  a  fierce  battle 
is  sure  to  ensue.  The  butterflies  begin  by  jostling  one  another,  striking 
their  antennae  together  and  flapping  their  wings,  then  the  melSe  com- 
mences, and  often  becomes  so  deeply  interesting  that  some  enemy,  a 
bird  or  a  dragonfly,  pounces  upon  and  devours  one-half  of  the  strug- 
gling combatants  before  the  others  have  discovered  the  ill-omened  pres- 
ence. 

The  eggs  are  laid  three  or  four  together  on  the  under  side  of  the  leaves 
of  the  food-plant.  Mrs.  Charlotte  Taylor  says  she  has  never  found  the 
eggs  deposited  in  any  place  except  just  where  the  leaf  joins  the  cab- 
bage-stidk,  down  in  the  rim  of  the  midvein. 

NUMBEB  OP  BROODS. 

There  are  two  broods  each  year;  consequently  the  butterfly  is  seen 
and  lays  its  eggs  twice  in  the  season.  The  first  brood  of  butterflies 
appears  in  Massachusetts  and  Canada  about  the  last  of  May  and  in  the 
beginning  of  June,  and  in  Maine  a  week  or  two  later;  the  second  brood 
appears  about  two  months  after  the  first;  and  remains  until  September. 
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FOOD-PLANTS. 

The  larva  feeds  on  varioas  plants  besides  Cabbage^  sach  as  Broccoli, 
Gaaliflower,  Tarnip,  Badish,  and  Mustard,  but  so  far  as  known  is  con- 
fined to  the  cruciferous  family. 

NATURAL  ENEMIES. 

In  a  popular  article  in  the  American  Agriculturist  for  1860,  Mrs. 
Charlotte  Tayloi>  describes  the  manner  in  which  the  larva  is  parasitized 
by  a  Microgaster,  which  she  calls  without  particular  description  M. 
deracea,  tt  seems  altogether  likely  that  this  parasite  is  identical  with 
the  M»  congregatus  var.  pieridivara  to  which  we  have  referred  in  con- 
sidering the  parasites  of  the  imported  Cabbage  Worm. 

THE  LAEGER  CABBAGE  BUTTERFLY. 

{Pieris  monuste  Linn.) 

Order  Lepidopteea  ;  family  Pierid JS. 

a 

[Plate  X,  Fig.  1.] 

BAKGE. 

This  8x>ecies  is  found  in  the  more  southern  United  States,  fi*om  Middle 
Georgia  to  Florida,  and  westward  to  Louisiana.  It  occurs  also  in  Brazil, 
Jamaica,  Cuba,  and  Surinam,  and  probably  at  all  intermediate  points. 
It  is  larger  than  any  of  the  others  here  treated,  and  in  fact  is  our 
largest  species  of  the  genus. 

OHABAOTEBS. 

The  eggs  are  light  yellow,  subovoid,  with  the  base  applied  to  the  leaf  j 
l^«a»  in  length  and  with  no  visible  sculpture. 

The  larva  (Fig.  la),  when  full  grown,  is  about  40"°»  in  length,  lemon- 
yellow  in  color,  with  four  longitudinal  bands  of  a  purplish  shade.  Each 
joint  is  somewhat  spotted  with  black  and  covered  with  sparse  and  deli- 
cate bristles.     , 

The  pupa  (Fig.  1^)  is  pale-yellowish,  marked  with  blackish,  as  in  our 
illustration,  and  characterized  by  two  black  filamentous  spines  on  the 
middle  of  the  body  (fourth  abdominal  joint). 

In  the  male  butterfly  the  upper  surface  of  the  front  wings  is  white, 
with  a  black  border,  wider  at  the  apex,  serrated  within  5  the  upper 
surfJEtce  of  the  hind  wings  is  entirely  white.  The  under  surface  of  the 
front  wings  is  white,  with  the  border  pale  brown  or  yellow  ocher,  and 
the  under  surface  of  the  hind  wings  is  yellow  ochery,  more  or  less  pale, 
with  the  border  pale  brown,  and  with  a  safiron  spot  at  the  base. 

The  female  has  a  bowed  black  line  on  the  middle  of  the  front  wings, 
and  a  series  of  black  triangular  spots  near  the  edge  of  the  hind  wings. 

The  body  is  white,  the  thorax  dusky,  the  shoulders  grayish,  and  the 
neck  ferruginous.  The  antennae  are  black,  ringed  with  white,  and  with 
the  tip  of  the  club  greenish.    The  wings  expand  from  50  to  75°^. 

In  the  American  Naturalist  for  July,  1881  (p.  577),  we  published  a  uotft 
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by  Dr.  MelUcliainp  on  tlie  migrations  of  this  butterfly,  which  is  so 
terestiug  that  we  reproduce  it : 

I  inclose  specimens  of  a  white  butterfly,  thousands  of  which  have  been  stead 

Sasfiing  over  this  place  from  west  to  east  (apparently  affainst  the  wind)  both  yesi 
ay  and  to-day.    Savannah  (Ga.)  is  west  or  southwest  of  this  place,  and  I  am 
formed  that  oats  had  been  destroyed  there  some  two  or  three  weeks  ago  by  a  cat 
pillar.     Can  this  stranger  be  the  parent  of  the  samef    Being  white,  they  can 
seen  at  a  long  distance,  and  they  come  along  in  twos,  and  threes,  and  fours,  a 
sometimes  in  a  greater  number — going  steadily  east  or  northeast — seldom  stoppi^ 
C^BO  hasty"  as  a  darkey  would  say ),  but  occasionally  alighting  on  a  weed,  or  siuix-   ^- 
or  flower  (Gardenia). 

Usually  they  fly  at  the  distance  of  fifteen  or  twenty  feot  from  the  earth.  Most  i^^^T^ 
white,  and  larger,  I  think,  than  the  inclosed  ;  a  few  are  darker,  like  this  other  spec?^  ' 
men.  They  are  shy  and  wary  and  very  difllcult  to  capture.  A  colored  man  said  ^^^^ 
me  that  they  came  in  his  field  "  like  a  swarm  pf  beo»,"  and  that  ho  "just  couldii^^ 
stand  it  any  longer — never  saw  such  a  thing  in  my  life" — and  so  dropi>ed  his  hoe 
and  came  home. 

FOOD-PLANTS. 

The  larva  feeds  upon  Cabbage,  Kale,  Lettuce,  and  Turnip.  Morris 
also  gives  the  Capparidaceous  plant  Cleome  (Qynandropsis)  j)entaphylla 
as  a  food  of  this  species,  and  Mr.  Schwarz  has  found  it  in  Texas  upon 
Polanisia  trachysperma. 

PARASITES. 

A  Tachinid  fly  issued  March  2, 1880,  from  a  pupa  of  P.  monuste  col- 
lected at  Enterprise,  Fla.,  in  February.  We  simply  wish  to  record  the 
fact,  but  will  not  describe  the  species  for  the  reasons  pi'eviously 
mentioned. 

A  large  number  of  specimens  of  a  Pteromalus  closely  allied  to  JPt. 
puparum  were  also  bred  from  the  pupa  of  P.  monuste  collected  at  the  same 
time  and  place.  It  averages  considerably  larger  in  size  than  Pt.  pupa- 
rum,  and  its  general  color  is  more  somber.  The  legs  are  of  a  uniform 
pale  honey-yellow. 

DESGEIPTIONS  OF  EARLY  STATES. 

Egg. — Ovoid,  with  a  truncate  hase  hy  which  it  is  attached  to  the  leaf.  Average 
dimensions,  l.*i8"»™  in  length  by  O.C9""»  in  width;  color  light  yellow.  To  the  naked 
eye  it  appears  smooth  and  somewhat  glisteuinff,  but  shows  under  the  microscope  a 
regular  quadrilateral  impressed  sculpture,  the  sides  of  the  quadrilaterals  bein^  raised. 
At  each  end  these  impressions  approach  the  sqnare,  while  near  the  middle  their 
transverse  diameter  is  greater.  Near  the  apex  the  average  measurement  of  the  im- 
pressions  is  COae""™  by  0.018™°». 

Larva — First  stage. — Nearly  2°*™  long  when  newly  hatched,  tapering  gradually  from 
the  prominent  head  to  the  anus ;  color,  uniform  dirty  light-yellow,  head  spotted  mi- 
nutely with  black ;  four  prominent,  light  brown,  chitinous,  pointed,  piliferouB  tuber- 
cles on  each  of  Joints  11^12,  each  fumisned  with  a  long,  stiff,  dark-brown  bristle.  Sec- 
ond stage. — Color,  greenish-yellow,  with  large  polished  black  head  and  thoraoic  legs. 
The  body  is  very  faintly  striped  longitudinally;  two  broad,  leraon-yellow  dorsal 
bands  and  one  supra-stigmatal  band  of  the  same  color;  the  dorsal  line  and  theBub- 
dorsal  band  are  slightly  grayish ;  the  prothoracio  plate  is  polished  black,  divided  in 
the  middle  by  the  pale  dorsal  line ;  the  meso-  and  metathoracic  Joint-s  have  each  a 
row  of  six  large,  black,  piliferous  warts,  and  each  of  the  abdominal  joints  a  row  of 
four:  there  are  also  other  very  minute  black  dots ;  the  head  is  profusely  spotted  with 
black  dots,  from  each  of  which  arises  a  small  whit>e  hair,  whereas  the  nairs  from  the 
piliferous  warts  on  other  parts  of  the  body  are  black.  [Intermediate  stages  not  ob- 
served.! Full-gratan  larva. — Length,  40*""'.  Subcylindrical  in  shape,  witli  a  larger 
head.  The  general  color  of  the  body  is  lemon-yellow,  including  the  head  and  protho- 
racio plate ;  the  front  and  hind  margins  of  the  head  are  orange :  the  dorsal  line  is 
yellow  and  the  dorsal  bands  puri)li8h ;  supra-stigmatal  bands  yellow  and  subdorsal 
purplish.  The  piliferous  tubercles  have  not  altered,  except  that  they  appear  more 
strongly  marked,  piirtictilarly  those  upon  the  thoracic  joints  and  th^two  lutennediate 
ones  on  the  anal  ioiut. 
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THE  CABBAGE  PLUSIA. 
(FluHa  brassiccB  Biley.)  * 
Order  Lepidopteba  ;  family  Nootuidjb. 
[Plate  I,  Figs.  2,  2a,  and  Plate  XI,  Fig.  2.) 

EANGE. 

The  larva  of  Plusia  hrassicce  is  the  most  destnictive  enemy  to  Cab- 
^ge  and  other  cmcii'erous  i)]ants  known  to  the  Southern  gardener,  and 
^liares  that  distinction  with  Pieri^  rapce  as  far  north  as  Illinois  andKew 
"Jersey.  It  has  been  received  at  the  Department  from  Mississippi, 
Georgia,  Florida,  Missouri,  Dlinois,  and  New  Jersey,  and  we  have  per« 
Bonally  studied  it  in  these  States  and  in  theOarolinaSf  Alabama,  Texas, 
Kansas,  Nebraska,  Virginia,  and  Maryland.  Curiously  enough,  a  single 
specimen  of  what  appears  without  much  doubt  to  be  this  insect  was 
captured  on  the  south  coast  of  England  and  figured  in  the  Entomologist^a 
Annual  for  1870  under  the  name  of  Phma  ni.  Zeller,  however,  believed 
this  specimen  to  have  come  from  America.    ^ 

POOD-PLANTS. 

The  food-plants  of  the  larva  of  this  species  are,  in  addition  to  Cab- 
bage, Kale,  Turnip,  Tomato,  Mignonette  (Reseda)^  Dandelion  {TaraoDOr 
ctrni),  Dock  ( Rumex)j  Crepif^  Chenopodiumj  Clover,  Seneoio  scandeM.  We 
have  also  found  it  in  Florida  feeding  upon  the  Japan  Quince  {Oydonia 
japonica).  and  it  has  been  found  in  Washington  upon  the  same  plant. 
Dr.  Oemler,  of  Savannah,  informs  us  that  ne  has  found  tiiese  larv» 
the  past  season  feeding  upon  Tomato  and  Lettuce  near  places  where 
Cauliflower  and  Cabbage  had  been,  and  in  October  last  genuine  brassicof 
larvsB,  which  had  been  feeding  on  Celery,  were  received  from  M.  S. 
Crane,  of  Caldwell,  K.  J.  Mr.  Crane  said :  <^  Some  bunches  had  three 
or  four  worms  on  them,  and  the  stalks  of  these  were  nearly  stripped  of 
leaves.'^ 

During  the  same  months  these  same  larvss  destroyed  more  or  less 
thorf)ughly  a  celery  patch  at  Bives's  Station,  near  Bladensburg,  Md. 
In  this  latter  case  the  celery  patch  adjoined  a  cabbage  field,  but  the  cir- 
cumstances favored  the  conclusion  that  the  eggs  were  deposited  upon 
the  celery  rather  than  that  the  worms  migrated  from  the  cabbage. 

HABITS  AND  NATUBAL  HISTORY. 

The  eggs  are  pale,  greenish-yellow  in  color,  somewhat  convex,  and 
about  .55°*™  in  diameter  (.02  inch).  From  the  center  radiate  numer- 
ona  elevated  ridges  which  are  divided  by  transverse  and  less  distinct 
ridges.  They  are  very  loosely  attached,  either  singly  or  in  small  clus- 
ters, to  the  leaves,  for  the  most  part,  to  the  upper,  but  exceptionally  to 
the  lower  surface.  This  fact  will  explain  the  apparently  conflicting  state- 
ments upon  this  point  with  regard  to  the  related  Plusia  gamma  of  Europe ; 
Curtis  stating  t  aat  the  eggs  of  this  species  are  laid  in  groups  on  the 
under  side  of  the  leaves,  while  J.  Sepp,  in  his  <<  Natural  History  of  Inju- 
rious Insects,^  represents  them  as  deposited  singly. 
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The  larvsB  are  very  soft-bodied  and  tender,  and  as  they  live  expos 
on  the  outside  of  plants  and  often  rest  motionless,  for  hours  at  a  tim 
they  are  devoured  by  birds,  are  subject  to  the  attacks  of  at  least 
parasites,  and  often  die  from  a  fungus  disease,  especially  in  wet  weathe 
so  that  they  would  not  increase  so  as  to  be  particularly  injurious 
it  not  for  the  prolificacy  of  ihe  moth  and  the  rapidity  with  which  the^ 
undergo  their  round  of  transformations. 

The  young  larv»  bore  small,  irregular  holes  through  the  leaves;  an 
where  they  are  sufSciently  numerous  completely  strip  the  foliage  fro 
the  head.  Growing  larger,  they  work  down  between  the  leaves  or  eve 
bore  into  the  head,  although  they  seem  normally  to  be  simply  leaf 

The  full-grown  larva  is  shown  at  Plate  I,  Fig.  2.    It  is  a  looper,  an 
its  color  is  light,  vivid  green,  with  lighter  longitudinal  stripes,  whicl^ 
may,  however,  be  entirely  wanting. 

The  length  of  life  in  the  larval  stoge  varies  from  two  weeks  to  a  month , 
depending  upon  climate  and  weather.  In  the  latitude  of  Washington, 
there  seem  to  be  four  broods  in  an  ordinary  season,  and  farther  south 
one  or  even  two  more  will  be  found*  After  attaining  its  full  growth 
the  larva  spins  a  very  delicate,  semi-transparent  web,  partially  or  en- 
tirely wrapping  itself  in  a  leaf,  or  even  spinning  its  web  bare  upon  the 
stalk.  The  pupa  state  lasts  from  twelve  to  fifteen  days.  Towards  the 
end  of  the  season  the  insect  in  all  stages,  eggs,  larvae  of  all  sizes,  cocoons, 
and  moths,  may  be  found  in  a  badly  infest^  field.  Many  of  the  cabbage- 
heads  will  have  disappeared  entirely,  and  large  larv»  will  be  found 
gnawing  and  boring  into  the  tough  stalks.  When  an  entire  field  has 
been  thus  stripped,  a  great  migration  of  partly-grown  larvse  takes  place. 
OoL  Wright  Bives  tell  us  that  in  1881  the  worms  migrated  ftom  all  parts 
of  a  cabbage  patch  to  a  field  of  turnips,  some  of  tiiem  traveling  a  dis- 
tance of  200  yards.  Despairing  of  saving  it,  a  great  part  of  the  latter 
patch  was  plowed  under. 

CLOSELY  RELATED  TO  AN  EUROPEAN  SPECIES. 

This  sx>ecies  closely  resembles  Plusia  ni,  which  occurs  in  Italy,  Sicily, 
France,  and  the  northern  parts  of  America.  The  late  Professor  Zeller, 
of  Stettin,  Prussia,  to  whom  we  sent  specimens,  considered  it  distinct, 
however,  from  the  European  niy  and  the  best  authorities  agree  with  him, 
Staudhiger  would  probably  characterize  hrdsfticm  as  a  '^species  Darwin- 
iana,"  and  there  are  doubtless  individuals  of  both  the  species  which  ap- 
proach each  other  so  closely  as  to  be  indistinguishable.  There  is  such 
variation  in  the  silver  spot  in  both  that  it  can  not  be  depended  upon 
sdone,  but  Speyer*  has  presented  other  differences  that  are  constant  in 
detail,  the  most  noticeable  of  which  are  the  darker  and  more  irrorate 
coloring  and  the  interrupted  and  wavy  terminal  line  of  brassiccBy  against 
the  paler,  smoother^  more  metallic  coloring,  and  the  perfectly  straight 
and  unbroken  terminal  line  of  ni.t 

NATURAL  ENEMIES. 

We  have  already  mentioned  the  fact  that  the  larva  is  peculiarly  sus- 
ceptible to  the  attacks  of  birds  and  other  insectivorous  animals.  It  is  also 
sought  for  by  predaceous  insects.    Th^  Carabid  beetles,  Crat(icanthu9 

*£iiTopai8ch-amerioani8clie  Yerwandtscbaften :  Siettinerent,  Zei/.,  Jane,  1875,  p.  165. 
t  See  BaU.  6^  U.  S.  Entomologicjil  Commission,  p.  78. 
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nbiuSj  Harpalus  caliginosusj  H.  faunuSy  H.  pensylvanictis^  and  the  larvae 
f  GoUops  quttdrimaculatusj  Hippodamia  convergens  and  H,  parenthesis 
are  been  found  in  badly  infested  cabbage  fields,  with  every  presump- 
ion  that  they  had  been  feeding  on  the  worms. 

The  most  abundant  of  the  true  parasites  of  the  Plusia,  in  the  vicinity 

f  Washington,  is  a  very  small  chalcid  fly  of  the  genus  Copidosoma.   The 

eculiar  habits  of  this  parasite  have  been  describe  by  Mr.  Howard  in 

he  American  Naturalist^  February,  1882.   A  larva  of  the  Plusia  infested 

y  this  parasite  is  shown  at  Plate  XI,  Fig.  3.    In  the  fall  of  1880  nearly 

^^fty  of  the  Plusia  larvsB  were  collected  with  the  intention  of  rearing 

^^he  moths,  but  all,  with  a  single  exception,  were  eventually  destroyed 

lyy  this  parasite.    In  other  words,  only  2  i)er  cent,  of  the  larvje  reached 

^he  imago  state.    As  the  parasited  worms  approached  full  growth,  they 

Host  their  charaeteristic,  light,  longitudinal  stripes,  and  became  of  a 

uniform  light-green  color.    Many  reached  the  spinning  point  before 

^ey  were  destroyed,  but  others  became  sluggish,  and  finally  died.    It 

ds  astonishing  in  what  numbers  these  little  parasites  Issued  from  the 

Plusia  larvsB after  a  pupation  of  a  few  days;  2,528  were  actually  counted, 

^9-^hich  came  from  a  single  parasited  worm. 

A  careful  study  of  the  European  descriptions  indicates  that  this  para- 
site is  identical  with  the  European  Oopidosoma  truncatellum^*  of  Dalman. 
It  is,  however,  a  question  which  can  only  be  settled  by  a  comparison 
of  specimens.    (See  Plate  XI,  Fig.  4.) 

We  have  also  bred  from  the  larvae  of  this  Plusia  the  ordinary  form  of 
the  common  ApanteUs  congregatus  Say,  already  referred  to  on  p.  112. 

We  mentioned  before  that  the  Plusia  larvre  often  die  of  a  fungus  dis- 
ease. In  the  fall  of  1882  many  larvse  were  destroyed  in  this  way  around 
Washington.  Theaffected  worms  become  sluggish,  and  then  die.  After 
death  they  are  stiff  and  brittle,  are  attach^  firmly  to  the  leaves  or 
stems,  and  are  profusely  covered  with  a  greenish  mold.  This  fungus 
was  submitted  to  Prof.  W.  G.  Farlow,  of  Cambridge,  who  pronounced 
it  to  be  a  new  BoU*ytis.  He  has  sent  us  his  description  in  advance  from 
the  Bulletin  of  the  Torrey  Club,  and  we  give  it  below : 

BoTKYTis  RiLKYi  Farlow. — Myceliam  hyaline,  diffasely  branched,  1.5-2.5  fi  in  diam- 
eter. Spores  iu  whorls,  which  are  approximate  at  the  end  of  the  hyphse  and  remote 
k>wer  down.  Whorls  formed  at  the  base  of  elliptical  cells  attached  rather  obliquely 
to  the  axis,  developing  into  chains  of,  at  first  oval,  and  at  length  nearly  spherical 
spores  2-3^  fi  X  1.5-2  fi]  when  youn^  whitish,  becoming  verdigris  green  when  mature. 

On  larvse  of  Plusia  brasHcaSy  covering  them  with  a  distinctly  green  powder. 

The  species  is  related  to  Boirytia  hasnana  Bals.,  which  attacks  silk-worms,  and  from 
which  the  present  species  can  easily  be  distingoished  by  the  green-colored  spores. 
The  chains  of  spores,  although  in  general  resembling  those  of  B,  hassiana,  are  more 
fully  developed  than  in  any  form  of  that  species. 

REMEDIES. 

It  will  be  seen  from  the  experience  of  others  presently  to  be  quoted 
that  the  Plusia  larva  does  not  so  readily  succumb  to  some  of  the  insecti- 
cides that  have  been  so  successfully  used  against  the  other  worms. 

•  This  species  is  very  common  in  Europe,  and  is  widely  distributed.  It  has  been 
bred  by  Rogeiihofer  from  Agrotia  fnmosay  JEadena  polydon^  Leu^iania  alhipunctaj  Plusia 
concha,  PL deauraia, PL festuca, PI. iota;  by Reinhardt, from  /*/. moneta ;  by  Wallschlogol, 
from  Caiocala  electa ;  by  lirischke,  from  Eupithecia  abHnthiata.  K.  A.  Fitch  ( ^T^^ 
JSnIamoloffist,  Louddn,  April,  1882)  mentions  that  ho  has  bred  C.  truncatellum  from 
closely  x>acked  larva?  of  Zcuzcra  oisculi  and  Thera  variata. 
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For  this  reason  we  shall  give  here  the  results  of  some  si>ecial  experi- 
ments which  we  had  Mr.  Bchwarz  make  upon  this  species  in  the  fall  of 
1881: 

October  10,  1881.— Visited  Colonel  Rives's  place,  east  of  Wasbing^too,  on  the  DUtriet 
line,  and  fonnd  his  cabbage  fields  utterly  devastated  by  this  species,  not  a  single  leaf 
remaining,  and  the  worms  feeding  on  and  boring  in  the  leaf  stems  or  in  the  heart  of 
the  plant.  Thoy  were  of  all  sizes,  bat  mostly  full  grown.  Not  manv  chryaalids  were 
to  be  seen,  and  only  two  or  three  moths.  By  far  the  greater  part  of  the  worms  were  of 
the  striped  form,  only  one  of  about  25  specimens  being  pure  green. 

There  was  very  little  chance  to  expenment  with  the  worms  on  the  cabbage  field, 
and  a  few  infested  patches  of  the  turnip  field  that  still  remained  were  selected  to  carry 
out  the  following  ezperimentB : 

1.  One  measure  oi  Pvrethrum  (1  pilUbox  full,  estimated  somewhat  less  than  i 
ounce)  was  stirred  up  in  1  gallon  of  water  and  applied  to  the  very  small  plants 
which  were  crowded  with  the  worms,  by  means  of  a  syringe.  Even  making  allow- 
ance for  the  fact  that  a  part  of  the  worms  were  not  touched  by  the  liquid  in  conse- 
quence of  the  imperfect  mode  of  application,  it  was  plainly  to  be  seen  that  the  solu- 
tion was  not  strong  ouongh.  Most  of  the  worms  showed  signs  of  being  affected  very 
soon  after  application  by  moving  about,  and  a  part  of  the  smaller  ones  fell  in  con- 
vulsions in  dae  time.  Upon  examination  of  the  plants  treated  with  the  Pyrethmm 
water  about  20  minutes  after  applicatioil  it  was  found  that  all  the  older  worms  were 
again  feeding,  and  that  the  larger  portion  of  the  smaller  ones  were  evidently  recov- 
ering, comparatively  few  specimens  still  being  in  a  helpless  state. 

2.  Two  measures  of  the  powder  (about  13  grains),  stirred  up  in  1  gallon  of  water, 
was  then  appliM  again  by  means  of  the  syringe  in  the  absence  of  any  better  oontriv- 
anoe.  bome  patches  were  drenched  with  the  solution,  others  simply  sprinkled.  The 
result  was  that  half  an  hour  later  all  the  smaller  worms  were  still  in  convulsion,  and 
probably  did  not  recover  (judging  from  my  experience  with  the  cotton- worm).  The 
old  worms,  however,  recovered  and  continued  to  feed. 

The  time  at  my  command  was  too  short  to  carr^  out  further  experiments,  bat  I 
fully  believe  that  three  measures  of  Pvrethrum,  stirred  up  in  water,  would  aiao  kill 
the  old  worms;  that  experiment  No.  2,  when  carried  out  with  a  perfect  atomizer, 
would  have  produced  better  results;  and  that  this  amount  of  powaer  is  sufficient  to 
kill  the  younger  worms  on  the  plants  when  applied  in  a  fine  spray.  I  wish  to  add 
that  in  the  application  of  Pyrethmm  on  cabbage  plant  the  atomising  machine  must 
have  a  oontrivance  wherewith  to  instantaneously  stop  the  flow  of  the  fluid  in  order 
to  prevent  the  enormous  waste  which  takes  plaoe  without  such  contrivance. 

There  are  about  5,000  cabbages  on  one  acre,  and  allowing  for  each  head  one-ouarter 
gill  of  the  finid  (which  is  amply  sufficient  wnen  applied  in  a  fine  spray)  40  gallons  of 
the  fluid  would  be  necessary  for  one  acre,  thus  consuming  30  ounces  of  the  powder. 
The  actual  cost  per  acre,  not  counting  labor,  would  be  therefore  not  less  than  75  centA 
(reckoning  1  ]K>und  of  powder  as  worth  60  cents).  But  possibly  a  larger  proportion 
of  the  powder  would  be  required,  thus  rendering  the  cost  per  acre  at  about  $1. 

In  this  connection  I  might  add  that  the  smaller  quantity  of  Pyrethmm  used,  as 
mentioned  above,  proved  sufficient  to  disable  the  flea-beetles  (Orotofmttrioiato),  snd 
from  what  I  saw  I  think  they  did  not  recover. 

October  12,  1881. — ^At  a  second  visit  to  Mr.  Rives's  place  to-day  no  material  change 
in  the  situation  was  observed.  The  application  of  ryrethrum  w%ter  (experiment  2) 
proved  to  have  killed  all  the  smaller  worms  of  the  Plusia,  also  specimens  of  Pitrit 
rap<B  and  of  Mamesira  ohenopodU,  but  all  the  larger  worms  had  recovered  and  were  feed- 
ing. 

Experiment  3. — One  tablespoonfiil  of  creosote  oil,  stirred  up  in  two  gallons  of  water, 
was  applied  to  a  small  patch  of  turnip  plauts  by  means  of  an  atomizer.  All  the  worms 
showed  almost  immediately  signs  of  oeing  affected,  and  in  about  15  minutes  after 
application  the  majority  of  the  smaller  worms  were  apparently  disabled.  Mr.  Rives 
applied  yesterday  with  a  syringe  the  same  amount  of  creosote  oil,  and  the  plants  were 
evidently  dying  to-day ;  the  smaller  worms  were  dead,  but  the  old  ones  had  recovered. 
It  appears  that  the  plant  cannot  bear  a  creosote  mixture  sufficiently  strong  to  kill  the 
older  worms. 

£arly  cabbages  are  planted  in  May  and  escaped  ii^nry  from  this  and  the  other  C4ib- 
bage  pests ;  late  cabbages  are  planted  in  July,  and  were  all  destroyed  in  the  vicinity 
of  Bladeusburg.  There  are  a  few  farmers  wno  planted  cabbages'between  May  and 
July,  and  these  made  a  good  crop.  In  order  to  get  winter  cabbage,  however,  it  can- 
not be  planted  earlier  or  later,  as  in  either  ease  the  plants  cannot  resist  the  frosL 
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THE  CABBAGE  MAMESTEA. 

(Mamestra  chenopodii  Albin.) 

Order  Lepidoptera  ;  family  Noctuidje. 

[Plate  I,  Fig.  5,  and  Plate  XII,  Fig.  1.] 

HABITS  AND  NATURAL  HISTORY. 

This  species,  common  all  over  Europe  and  in  Korth  America,  was 
first  noticed  as  especially  injurious  in  this  country  in  June,  1876,  when 
we  received  specimens  from  Mr.  M.  G.  Gant,  of  Parksville,  Mo.,  with 
the  statement  that  they  were  destroying  all  kinds  of  garden  vegetables, 
being  particularly  severe  on  cabbages.  In  October,  1881,  they  appeared 
upon  the  farm  of  Colonel  Kives,  near  Washington^  in  large  numbers, 
in  connection  with  the  larva  of  the  Cabbage  Plnsia  and  the  Imported 
Cabbage  Worm.  The  larv®  of  the  Cabbage  Mamestra  were  at  once 
easily  distinguished  from  the  others  mentioned  in  this  report  by  the 
decidedly  pinkish  substigmatal  line.  They  varied  mnch  in  color  among 
themselves  (8ee  detailed  descriptions  at  end  of  article),  some  appearing 
quite  dark  above  while  others  were  bright  green  (Plate  I,  Fig.  5).  It 
appeared  to  be  their  general  habit  to  feed  at  night,  eating  the  leaves  and 
boring  into  the  heads  and  stems  both  of  cabbages  and  of  tnrnips  in  an 
adjoininfi^  field,  and  during  the  day  nearly  all,  especially  the  larger  ones, 
remained  hidden  under  stones  and  clods  of  earth.  They  also  fed  exten- 
sively upon  the  common  purslane.  A  later  visit  to  the  fields,  after  the 
cabbage-heads  had  been  completely  destroyed,  showed  a  singular  state 
of  affairs.  The  withered  stalks  were  bored  down  the  center  to  a  depth 
of  several  Inches,  and  from  this  cavity  were  often  picked  from  twelve 
to  twenty  of  these  larvte  of  difierent  sizes,  though  nearly  all  full-grown, 
with  occasionally  a  Plusia  larva  among  them. 

There  are  at  least  two  and  probably  more  broods  in  the  course  of  a 
year  in  this  latitude.  The  Missouri  specimens  were  received  June  8, 
Xinpated  June  12,  the  first  moth  issued  June  28,  and  the  last  moth  July 
8.  The  Washington  specimens  were  collected  October  11,  and  were  all 
about  full  grown.  By  October  16  all  had  entered  the  ground  and  soon 
after  changed  to  pupse,  as  was  proven  by  disinterring  a  specimen  in 
November.  In  this  stage  they  passed  the  winter,  and  the  moths  issued 
during  the  months  of  March  and  April. 

The  pupa  (Plate  XII,  Figs.  Ic,  If)  is  found  in  an  oval  cavity  extending 
in  an  oblique  direction  and  ab«ut  2  inches  below  the  surface  of  the 
ground. 

The  parent  moth  is  somewhat  variable  bot'h  in  size  and  color,  ranging 
from  a  pale  yellowish-gray  to  a  dark  brownish-gray.  It  is  readily  dis- 
tinguishable from  the  moth  of  the  Plusia  to  the  uneducated  eye,  by  the 
lack  of  the  silvery  spot  on  the  upper  side  of  the  fore  wings.  The  wing 
expanse  is  about  35"*".    (See  Plate  XII,  Figs.  Id,  le.) 

In  Europe  it  is  a  very  common  insect,  feeding  upon  a  variety  of 
plants,  among  which  are  mentioned  by  authors:  Celery,  Lettuce,  Cab- 
bage, Asparagus,  Spinach,  Parsley,  Clover,  Broom-straw  {SarotJiamnvs)^ 
Sow-thistle  {ISonchus  oleraceus)^  Qoo&efoot  {Vhenopodium).  and  Vegetable 
Oyster  [Schwarzwurzel]  (Scorzonera).  According  to'Kaltenbach  it  is  in 
Germany  a  single-brooded  insect,  the  larvae  feeding  during  the  months 
of  July  and  August,  pupating  in  September,  and  issuing  as  moths  the 
following  May  and  June. 
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A  number  of  the  specimens  collected  in  Maryland  bore  eggs  of  a 
parasitic  Tacliina  fly,  and  a  number  of  the  adnlt  parasites  were  bred. 
For  reasons  previously  stated  we  defer  description. 

The  best  remedy,  where  these  cut- worms  occur  in  injurious  numbers, 
will  probably  be  found  in  the  use  of  poisoned  turnip-leaves  as  a  trap. 
The  leaves  should  be  well  covered  with  a  London  purple  or  Paris  green 
solution  and  placed  at  intervals  along  the  rows.  Experiments  made 
upon  the  larvae  with  weak  doses  of  Pyrethrum  show  that  they  resist  the 
influence  of  this  agent  to  a  remarkable  degree.  We  append  detailed 
descriptions  of  the  larva  and  pupa,  such  not  having  been  previously 
published,  so  far  as  we  are  aware,  in  the  English  language.  (See  Plate 
I,  Fig.  5,  Plate  XII,  Figs.  2a,  2ft.) 

DESCRIPTIVE. 

Larva, — Length  when  folly  grown,  aboat  40°^ ;  color,  yariable ;  the  darker  speci- 
mens are  of  a  greenish-gray  color,  the  lighter  specimens  yeUowish-green.  Dark  form. — 
Head  yellow,  with  pale-brownish  mottlings,  somewhat  polished ;  cervical  shield  small, 
snbqaadrate,  somewhat  dnsky.  Body  dark  greenish-grajf  or  olive  green,  with  no- 
meroas  small  yellowish  mottungs ;  a  very  narrow  yeUovnsh  medio-dorsal  line  and  a 
broader,  somewhat  intermpted,  yeUow  sab-dorsal  line,  the  inner  side  of  which  is 
bordered  on  the  anterior  half  of  each  joint  by  a  very  distinct  black  streak.  The  sub- 
stigmatal  stripe  which  mns  close  below  the  stismata  is  broad  and  of  a  rose-color,  and 
is  bordered  above  and  below  by  a  narrow  yellow  line ;  a  small  elongated  blackish 

Satch  snrronnds  each  spiracle.  Venter  pale  greenish-gray,  with  pale-yellowiah  mott- 
ngs.  Anal  shield  small^  and  of  about  the  same  yellowisn  color  as  the  head.  Stig- 
mata white,  with  black  circnmference.  Legs  pale-yellowish;  booklets  of  abdominal 
legs  brownish.  Specimens  which  are  of  a  somewhat  paler  color  have  the  lines  and 
stripes  white.  Pale  form, — Head  yellow,  without  any  mottlings ;  cervical  shield  some- 
what lighter  yellow  than  the  body.  Body  greenish-yeUow,  with  few  and  very  indis- 
tinct darker  markings;  no  medio-dorsal  line;  sub-dorsal  line  so  much  reduced  as  to 
form  two  rows  of  10  separate,  elongated  spots,  which  are  black  above  and  yel  low  below : 
sabstigmatal  stripe  of  the  same  color  as  in  the  dark  specimens.  Ail  these  light-colorea 
larvse  are  infested  by  parasites. 

Pupa, — ^Length,  about  l&^^.  Color,  brownish ;  thorax  and  wing-cases  somewhat 
greenish ;  abdomen  somewhat  darker,  especially  the  front-margin  of  Joints  4-6.  Front 
of  head  between  the  eyes  slightly  conical.  Thorax  and  abdomen  dorsal ly  indistinctly 
wrinkled  I  anterior  margin  of  joints  4  to  6,  quite  coarsely  punctured.  The  remaining 
joints  united,  so  as  to  ue  immovable.  Tip  blunt,  rounded,  with  four  short  hooks^ 
placed  in  a  square,  of  which  the  more  ventral  pair  is  nearest  together. 


THE  ZEBEA  CABBAGE  WOEM. 
( Ceramica  picta  Harris.) 
Order  Lepidoptera;  family  NocTum^. 
[Plate  I,  Figs.  3,  3a;  Plate  XU,  Figs.  2a,  2b.] 

In  our  Second  Missouri  Entomological  Eeport  we  gave  a  short  ac- 
count of  this  rather  striking-looking  insect.  The  present  summer  it 
has  made  its  appearance  in  certain  vegetable  gardens  in  Vermont,  dam- 
aging pease  and  other  crops,  and  we  therefore  treat  it  again  under  this 
head  of  Cabbage  Cat/erpillars,  incorporating  such  new  facts  as  have  been 
ascertained  since  our  former  article  in  1869. 

The  young  worms  are  at  first  almost  black,  though  they  soon  become 
pale  and  green.  ^Yhen  full  grown  rPlato  I,  Fig.  3^  Plate  XU,  Fig.  2a) 
they  measure  about  two  inches  in  length,  and  are  velvety-black  with 
the  head,  legs,  and  belly  tawny-red,  and  with  two  narrow  lateral  yellow 
lines  on  each  side,  between  whicli  are  numerous  transverse,  white,  irreg- 
ular, zebra-like,  liner  lines,  appearing  blue  by  contrast  with  the  black, 
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and  breaking  the  latter  into  lines  resembling  lY N  W.  Each  lateral 
line  is  margined  on  one  side  with  a  narrow  white  line.  The  snrfiaice  of 
the  body  is  almost  entirely  free  from  hairs. 

The  pupa  is  three-fourths  of  an  inch  in  length,  deep  shiny  brown  and 
thickly  punctate,  except  on  the  posterior  bonier  of  the  joints,  and  espe- 
cially on  those  three  immediately  below  the  wing-sheaths,  where  it  is 
reddish  and  not  polished ;  it  terminates  in  a  blunt  point  ornamented 
with  two  thorns. 

The  front  wings  of  the  moth  rPlate  XII,  Fig.  26 :  PI.  I,  Fig.  3a)  are  of 
abeaatiful,rich,  purple-brown,  blending  with  a  delicate  lighter  shade  of 
brown  in  the  middle.  The  ordinary  spots  in  the  middle  of  the  wing, 
with  a  third  oval  spot,  more  or  less  distinctly  marked  behind  the  round 
one,  are  edged  and  traversed  by  white  lines  so  as  to  appear  like  delicate 
network ;  a  transverse,  zig-zag,  white  line,  like  a  sprawling  W,  is  also 
more  or  less  visible  near  the  outer  edge,  on  which  edge  there  is  a  series 
of  white  si>ecks ;  a  few  white  atoms  are  also  sprinkled  in  other  places 
on  the  wing.  The  hind  wings  are  white,  faintly  edged  with  brown  on 
the  upper  and  outer  edges.  The  head  and  thorax  are  of  the  same  color 
as  the  front  wings,  and  the  body  has  a  more  grayish  cast  The  eggs 
have  not  yet  been  observed. 

The  young  worms  may  be  found  in  dense  clusters  on  their  food-plants 
when  young,  as  they  are  then  gregarious;  but  as  they  grow  older  they 
disperse,  and  are  not  so  easily  found,  although  they  live  exposed  on  the 
leaves.  The  larva  invariably  curls  up,  cut- worm  fashion,  and  rolls  to 
the  ground  when  disturbed.  It  changes  to  a  pupa  within  a  rude  cocoon 
formed  just  under  the  surface  of  the  ground  by  interweaving  with  silken 
threads  a  few  grains  of  sand  or  a  few  particles  of  whatever  soil  it  hap- 
pens on.  In  confinement  it  has  been  observed  to  eat  with  great  rapid- 
ity and  to  rest  frequently  from  feeding. 

The  moths,  which  are  nocturnal  in  habit,  may  issue  from  winter 
chrysalides  as  early  as  May  or  during  June.  They  probably  lay  their 
eggs  soon  after  issuing,  as  young  larvse  are  found  from  the  first  of  June 
to  the  first  of  July;  these  larvae  change  to  chrysalides  about  four  weeks 
after  hatching,  or  from  the  end  of  June  to  the  beginning  of  August 
(later  if  raised  in  confinement),  and  the  second  brood  of  moths,  when 
there  is  one,  appears  in  the  latter  part  of  July,  but  occasionally  the 
chrysalides  of  the  first  brood  winter  over.  The  second  brood  of  larvae, 
when  there  is  one,  appears  from  the  middle  of  August  along  into  Oc- 
tober and  hibernates  in  the  pupa  state,  or  it  may  be  in  some  cases  in 
the  larva  or  moth  states. 

The  spring  brood  confines  itself  more  particularly  to  cruciferous 
plants  and  young  garden  vegetables  with  succulent  leaves,  and  we  have 
known  it  to  be  quite  iigurious;  but  the  fall  brood  has  been  found 
collecting  in  hundreds  on  the  heads  and  flower-buds  of  asters,  on  the 
white-berry  or  snow-berry  {Sympharicarpua  rcicemosus)^  on  the  different 
kinds  of  Honeysuckle,  on  Mignonette,  and  on  Asparagus.  Lintner 
found  them  in  hundreds  in  a  field  of  cut  buckwheat,  and  also  resting 
on  willows  and  various  shrubs  bordering  the  field,  in  Schoharie,  1^.  Y., 
on  the  19th  of  September.  They  are  said  to  occur  also  on  the  flowers 
of  clover,  and  are  quite  partial  to  the  common  lamb's-quarter  or  goose- 
foot  (Chenopodium  aWum). 

Dr.  Packard  states  that  twice  within  his  recollection  they  have  been 
extremely  destructive  to  the  rut&baga  crop  in  Massachusetts. 

On  account  of  their  gregarious  habit  when  young,  they  are  very 
easily  destroyed  by  hand-picking  at  this  stage  of  their  growth. 
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THE  CABBAGE  PIONEA. 

{Pionea  [Orobena]  ritnosalii  Gaenee.) 

Order  Lepidoptera  ;  family  Pyralid^. 

[Plate  I,  Fig.  4,  4a ;  Plate  XI,  Fig.  4  a,  6,  c,  d.] 

PAST  HISTORY. 

Attention  was  first  called  to  this  insect  as  a  Cabbage  pest  in  the  fol« 
lowing  article,  which  appeared  in  the  American  Entomologist  for  January 
1880  (Vol.  Ill,  p.  22) : 

I  have  something  new.  It  is  a  new  Cabbage  Worm,  the  larva  of  Pianea  [Orobaui  1 
rimosalis  Gnen.,  which  appeared  late  the  past  season,  remaining  on  the  cabbages  till 
toward  the  end  of  November.  It  is  very  aestractive,  doing  as  much  injury  to  my  cab- 
bages after  it  appeared  as  the  imported  Cabbage  Worm  {Fieris  rapm)y  which  haa  been 
very  destructive  here  this  season.  The  larva  when  full  grown  is  six  or  seven  tenths 
of  an  inch  long  (a  IG-legged  Pyralid  larva),  slender,  slightly  flattened ;  head  shining 
greenish-yellow ;  dorsal  portion  of  the  body  down  to  the  breathing  pores  purplish- 
brown  ;  this  x)ortiou  marked  with  numerous  transverse  whitish  lines,  two  or  three  to 
a  segment ;  a  narrow,  pale-yellow  line  along  the  region  of  the  stigma ;  under  side  pale 
green.  In  the  breeding  cage^  they  went  down  to  tlie  soil  but  not  into  it  to  pupate, 
forming  a  slight,  regular-shaped,  oval  cocoon,  thickly  covered  over  with  sand. 

Miss  Middle  ton's  record  shows  as  follows :  **  Went  into  the  pupa  state  September  12, 
13,  and  14 :  moths  appeared  16th  to  22d  and  on  to  October  1." 

After  this  there  was  another  brood  of  worms,  my  description  having  been  taken 
from  living  specimens  November  21. 

The  eggs  I  have  not  seen,  but  from  the  fact  that  the  youn^  feed  somewhat  together 
(though  not  really  in  companies)  I  presume  a  number  are  laid  together.  These  worms 
eat,  as  a  general  thing,  elongate  oval  holes'  in  the  leaves,  gradually  extending  them 
until  nothing  but  the  larger  veins  remain. 

They  also  bore  directly  into  the  heads  to  the  depth  of  or  rather  through  three  or 
four  leaves,  a  habit,  so  far  as  my  experience  goes,  wrongly  ascribed  to  tue  larva  of 
P.  rapcBf  which  will  seldom  eat  through  even  one  leaf  of  a  solid  head  until  it  is  at  least 
slightly  loosened.  Lime,  ashes,  brine,  salt^  elder  decoction,  and  lye  as  strong  as  the 
cabbage  can  bear,  and  other  substances  tried,  have  even  less  effect  upon  them  than 
on  the  imported  Cabbage  Worm.  The  lye,  fresh  made  of  strong  ashes,  did  more  good 
than  anything  else  tried. 

I  have  ascertained  that  some  varieties  of  the  cabbage  suffer  much  less  from  P.  rapa 
than  others,  and  that  bringing  them  forward  two  or  three  weeks  earlier  than  usual 
so  as  to  have  the  heads  pretty  well  formed  before  full  bi-ood  ann<5ars  is  also  an  ex- 
cellent plan  to  counteract  them. — Cyrus  Thomas,  Carbondale,  Illinois. 

[This  is  the  first  instance  which  has  come  to  our  knowledge,  of  IHonea  rimosalia  in- 
juring cabbage.  It  is  interesting  as  ilhistrating  the  unity  of  nabit  iu  the  genus  which 
essentially  feeds  on  CruciferoB.  The  lai-va  P.  fbrfioalis  L.,  is  very  destructive  to  cab- 
bages in  £urope,  working  very  much  as  Professor  Thomas  has  described  in  the  case  of 
riwMsalia, — £d.] 

Professor  Thomas,  in  concludiug  an  article  in  his  Annual  Beport  for 
1879,  made  the  following  suggestion : 

''I  think  it  quite  probable  that  this  is  a  southern  species,  which  like  the  Rice  weevil 
(Sitodrepa  oryzas)*  made  its  aopearance  in  this  latitude  through  the  influence  of  the  more 
than  usually  long  continued  warm  weather  of  the  past  autumn.  If  I  am  correct  in 
this  opinion,  it  is  not  likely  that  Illinois  will  ever  be  seriously  troubled  with  it  so 
long  as  our  seasons  remain  as  they  have  usually  been." 

The  Department  notes  would  seem  to  prove  that  Professor  Thomas 
was  right  in  supposing  this  a  Southern  insect.  October  10, 1879,  spec- 
imens of  the  larvte  were  received,  with  an  account  of  damage  to  cab- 
bage, from  Mr.  J.  B.  Stephens,  Lone  'Star,  Itawamba  County,  Missis- 
sippi   August  10, 1880,  they  were  received  from  Prof.  J.  B.  Willett, 

*  This  is  evidently  a  clerical  ezror  for  Sitophilus. 
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Macon,  Ga.,  and  in  September,  1880,  from  Prof.  R.  W.  Jones,  Oxford, 
Lafayette  County,  Mississippi,  and  we  have  met  with  it  in  almost  every 
cabbage  field  we  have  examined  in  Georgia  and  Alabama. 

During  October,  1882,  it  was  very  destructive  in  certain  localities 
around  Washington.  Capt.  R.  8.  Lacey  wrote  the  Department  October 
2,  "  I  find  the  Pionea  Worm  in  numbers  on  my  cabbage  and  perfectly 
proof  against  every  insecticide  of  mine.  I  am,  therefore,  comi)elled  to 
use  repellants  against  him  as  against  the  Plusia.  •  •  •  Kext  year 
the  Pionea  will  give  us  our  hands  full." 

HABITS  AND  NATURAL  HISTORY. 

From  the  specimens  and  letters  received  firom  these  correspondents, 
and  from  Professor  Thomas's  article,  and  our  own  observations  at  Selma, 
Ala.,  Atlanta,  Ga.,  and  around  Washington,  we  have  drawn  up  the  fol- 
lowing short  account  of  the  insect: 

The  principal  peculiarity  in  its  method  of  work  consists  in  the  fact 
that  the  worm  is  not  content  with  simply  skeletonizing  the  leaves,  but 
often  bores  directly  into  the  head  to  a  greater  or  less  depth,  thus  work- 
ing in  a  much  more  disastrous  manner  than  the  common  leaf-eating 
worms,  and  rendering  remedial  applications  much  less  effectual. 

The  larva  is  small,  active,  of  a  purplish-brown  color,  transversely 
banded  with  two  or  three  white  lines  on  each  joint,  and  is  sparsely  covered 
with  rather  long  hairs.  It  transforms,  according  to  Thomas,  within  a  very 
delicate  silken  cocoon  covered  with  a  thin  layer  of  sand,  upon  the  sur- 
face of  the  ground.  This,  however,  was  in  a  breeding  jar,  and  he  was 
unable  to  find  the  cocoons  outside  in  a  state  of  nature.  In  our  own  breed- 
ing cages  the  larvsB  transformed  to  naked  pupae  upon  the  surface 
of  the  ground,  without  a  trace  of  a  cocoon.  This,  however,  was  proba- 
bly abnormal.  The  length  of  the  pupa  state  in  summer  is  from  seven 
to  twelve  days.  There  are  probably  three  or  more  generations  in  a 
season,  depending  upon  the  climate,  and  the  insect  probably  hibernates 
as  a  moth.* 

PARASITES. 

Although  Professor  Thomas  bred  no  parasites,  yet  from  larv®  which 
he  sent  us  we  secured  seven  specimens  of  a  small  Braconid,  and  from 
larvaB  received  from  Mississippi  several  specimens  of  the  common  Axmn- 
teles  congregatus  Say,  which  we  have  before  mentioned. 

REMEDIES. 

As  to  remedies,  Thomas  says : 

The  same  remedies  tried  npon  the  European  Cabbage  Worm  were  tried  on  this 
Kpecies,  in  fact  the  two  worms  worked  very  harmouionsly  on  the  same  cabbage ;  the 
batterfly  larva,  as  is  weU  known,  being  of  a  proverbially  quiet  and  peaceable  dispo- 
sition, avoiding  so  far  as  possible  encroaching  npon  the  promises  of  other  insecttf. 
But  this  species  appears,  if  possible,  still  more  tenacious  of  life  than  the  imported 
worm ;  it  will  eat  away  apparently  unconcerned  when  literally  coated  over  with  lime ; 
salt  and  brine  appear  to  nave  no  effect  npon  it;  strong  ashes  and  weak  lye  will  kill 
Borne,  especially  the  younger  ones,  but  to  no  great  extent,  unless  of  sufficient  strength 
to  injure  the  cabbage.    Other  applications  were  also  tried  with  little  or  no  better 

* 

•  In  the  Entomologist's  Monthly  Magazine  for  November,  1882,  Mr.  William  Buckler 
gives  the  life  history  of  the  allied  English  species — Pionea  slrumentalis — which  Jilso  feeds 
OQ  Cruciferous  plants.  He  shows  that  the  larva  molts  four  times,  iocludiug  the 
change  to  pupa,  and  that  it  hibernat.e8  in  the  larva  state  underground  in  the  cocooui 
and  only  changes  to  pupa  the  eiuiuiug  spring,  the  motUs  issuing  mainly,  in  July. 
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effect,  bnt  the  time  allowed  for  experimenting  was  not  snffioient  to  eshanst  the  yari- 
ons  means  which  may  be  resorted  to.  I  think  it  probable  a  flock  of  chickens  would 
have  aided  me  more  tlian  all  applications,  dec. 

The  kerosene  emulsions  treated  of  under  the  head  of  general  remedies 
for  cabbage  insects  will  probably  prove  more  successful  than  any  of 
the  others  mentioned. 

DESCRIPTIVE. 

The  insect  in  all  of  it«  stages  except  the  eg:g  is  represented  at  Plate 
XI,  Fig.  4.  The  general  color  of  the  moth  is  rather  pale  ocher-yellow, 
the  Iront  wings  darkening  toward  the  tip,  with  the  hind  wings  semi- 
transparent  at  the  base.  It  is  described  by  Guen6e  (Deltoides  et  Pyra- 
lites,  p.  371).'  The  larva  is  sufficiently  characterized  in  the  preliminary 
extract,  and  we  will  briefly  describe  the  egg  and  the  pupa. 

PiONEA  RIM08AI.IS. — ITie  eggs  are  laid  in  flattened  circnlar  masses,  each  containing 
from  20  to  30^  and  resembling  much  a  mass  of  Tortricid  eggs.  They  are  ronnd  or 
slightly  oval,  flattened,  light-yellow  in  color,  0.9"™  in  long  diameter,  and  covered 
with  a  faint  polygonal  sculpture. 

Pupa, — Length,  12"^  (.47  inch);  shape  indicated  in  the  figure.  Color:  wing-cases 
and  head  dark  brown,  abdomen  light  yellowish-brown.  Head  small,  roondef  with 
a  slight  traoHvorse  not<;h  anteriorly;  wing,  antennal  and  posterior  leg-sheaths  ex- 
tending nearly  t-o  tip  of  fifth  abdominal  joint.  Abdominal  joints  with  sutures  plainly 
marked;  the  two  terminal  joints  closely  welded  together  and  forming  a  conical  tip, 
at  the  extremity  of  which  are  two  very  minute  brown  tubercles. 


THE  CAULIFLOWER  BOTIS. 

{Botis  repetitalis  Grote.) 

Order  Lbpidopteea  ;  family  P YBAiiiD^. 

Under  the  head  of  Cabbage  Worms  should  be  included  this  species, 
which  was  first  described  as  Botis  repetitalis  by  Mr.  Grote  in  Gomdtock's    ' ' 
report  as  entomologist  for  1880.* 

Larvae  of  this  insect  were  originally  received  from  Dr.  A.  Oemler,  of 
Wilmington  Island,  at  the  mouth  of  the  Savannah  River,  in  the  fall  of 
1880.  They  were  reported  as  injuring  Cauliflower  quite  severely.  *A 
single  pupa  was  also  received  from  Dr.  Turner,  of  Saint  George,  Flor- 
ida, which  had  spun  up  in  a  leaf  of  Persimmon.  In  August,  1881,  it  was 
found  by  Mr.  Howard  to  be  very  abundant  on  Ambrosia  artemisi€Bfolia, 
at  Savannah,  the  larvae  webbing  the  leaves  together  and  destroying 
many  plants. 

The  moth  is  not  uncommon  around  Washington,  and  it  is  probable 
that  the  species  occurs  in  all  the  intermediate  States  between  Virginia 
and  Florida. 

The  larva  is  of  a  dirty  brownish-green  color  and  transforms  to  pupa 
in  a  slight  cocoon  within  a  folded  leaf.  We  append  careful  descriptions 
of  the  preparatory  states,  with  the  exception  of  tiie  egg,  which  has  not 
yet  been  observed. 

The  very  closely  allied  Botis  pesticata  Grote,  of  which  this  may  prove 
to  be  but  a  variety,  is  a  well-known  insect  in  Kansas.  In  1873  we 
found  the  larvae  feeding  upon  Helianthns,  Ambrosia,  Potatoes,  and 
Beets,  skeletonizing  and  ruining  the  plants  for  miles  along  tJie  Keosho 
Valley  and  throughout  Kansas. 


*  Annual  Report  of  tluB  Department,  1880. 
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DESGBIPTIYE. 

Larva, — LoDgib,  abont  20""™,  almost  cylindrical,  somewhat  thicker  at  the  middle. 
Color,  pale  brownish-yellow,  with  a  slightly  greenish  tinge,  and  the  median  line  some- 
what darker,  the  whole  sarface  having  a  glassy  and  quite  transparent  appearance. 
Head  light  brown,  polished ;  cervical  shield  polished,  its  dorsal  third  almost  white,  and 
the  sides  dark  brown ;  second  thoracic  segment  with  a  dorsal  pair  of  brown  warts, 
each  oomposetl  of  two  smaller  ones.  All  other  warts  are  large,  those  of  the  two  dorsal 
TOWS  being  transversely  oval,  the  others  round ;  all  are  polished  and  of  a  pale  yellowish 
color.  Anal  opiate  of  the  color  of  the  body.  Stigmata  pale  yeljow.  Thoracic  legs 
l^le  browuisn  yellow.  Hairs  slender  at  base,  brownish,  and  towards  the  end  pale 
yellowish. 

Pupa. — ^Length  about  11™™.    Head  transverse,  vertex  flat,  a  transverse  depression 

l>etwe€n  the  eyes ;  antennee  inserted  above  the  eyes,  with  their  base  very  large ;  e^es 

^th  a  narrow,  polished,  backward  cnrve;  prothorax  slightly  excavated;  there  is  a 

^ery  large  pair  of  transverse  stigmata  just  above  base  of  wing-cases,  on  front  margin 

of  mesothorax ;  they  are  polished  swellings,  with  the  transverse  slit  closed  by  a  pale 

l>rownish  pubescence,  and  with  a  deep  impression  below  their  external  angle.    A 

slight  median  ridge  runs  from  the  head  to  the  thinl  abdominal  segment.    The  whole 

aorface  is  smooth,  almost  without  any  sculpture.    Tip  of  last  segment  long  and  quite 

slender,  slightly  conical,  with  shidlow  longitudinal  ridges,  and  a  quite  prominent 

liUeral  ridge;  it  is  furnished  with  eight  long  spines,  with  twisted  tips,  two  of  which 

Are  placed  at  each  side,  two  at  tip,  and  each  of  remaining  two,  which  are  placed  on 

the  dorsum,  is  stationed  near  the  lower  lateral  spine.    The  color  of  the  pupa  is  light 

lnx>wn,  with  the  tip  dark  brown.    It  is  span  up  in  a  slight  white  web  within  a  folded 

leaf. 

^dult, — ^Mr.  Grote,  in  his  description  of  this  moth,  says:  *'The  abdomen  is  dotted 
^t  the  sides  of  the  two  basal  segments;"  but  having  his  tyx>e  and  eight  additional 
^P^cimens  before  me,  I  fail  to  find  dots  on  the  two  basal  segments,  except  one  on  each 
^^e  of  the  second  Joint,  on  all  those  specimens. 


THE  CABBAGE  PLUTELLA. 

{Plutella  cruci/erarum*  Zell.) 

Order  Lepidoptsb A ;  Family  Tineid^. 

[Plate  I,  Figs.  6,  6a;  Plate  XI,  Figs.  5ar^h.] 

PAST  HISTOEY. 

iDasinach  as  this  insect  has  been  known  to  entomologists  in  this 
country  for  the  hist  thirty  years,  it  is  strange  that  its  presence  has  been 
scarcely  noticed  by  farmers  and  gardeners,  though  it  has  done  consid- 
erable damage  to  cabbages  from  time  to  time.  This  silence  may,  how- 
ever, partly  be  due  to  the  small  size  and  agility  of  the  worms,  or  partly 
to  the  circumstance  that  they  somewhat  resemble  the  younger  stages  of 
the  larvae  of  the  different  species  of  the  white  cabbage-butterflies  of 
which  we  have  just  treated. 

The  first  account  of  this  insect  was  given  by  Dr.  Fitch  (see  his  first 
New  York  lleport,  170,  1855),  who  observed  it  in  the  neighborhood 
of  Ottawa,  111.,  in  October  of  1854,  wliere  some  of  the  gardens  were 
80  much  infested  that  all  the  outer  lea-ves  of  the  cabbages  were  liter- 
ally riddled  with  holes  and  more  than  half  of  their  substance  eaten 
away.  From  1855  until  1870  scarcely  anything  was  heard  or  written 
about  its  ravages,  until  it  was  again  noticed  in  t!ie  ftutumu  of  1870  by 
Dr.  A.  8.  Packard,  jr.,  as  quite  abundant  on  the  leaves  of  cabbages  on 
the  Agricultural  College  grounds  at  Amherst,  Mass.    The  same  year, 


'SynonymB.—PluteJla    limhipeneUa  Clom. ;    Phiiclla   nt^^UivciUVa  Clem. ;    Cerostoma 
Iratmcella  Fitch. 

9  A— '83 


130         REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

according  to  Dr.  Packard,  the  same  insect  did  great  damage  in  some 
parts  of  Michigan.  It  was  also  reported  in  1870  to  Prof.  T.  Glover  as 
plentifdl  and  inflicting  serious  damage  to  cabbages  in  parts  of  Mary- 
land, and  the  following  year  its  ravages  were  reported  from  New  York 
and  New  Jersey.  Since  then  nothing  has  been  published  that  we  are 
aware  of,  but  our  experience  shows  that  the  insect  has  steadUy  in- 
creased and  has  spread  over  nearly  the  whole  section  of  country  east  of 
the  Bocky  Mountains,  being  found  in  all  the  Atlantic  States  as  far  south 
as  Florida,  as  far  north  as  Michigan,  and  one  8X)ecimen  was  even  taken 
by  Mr.  V.  T.  Chambers,  near  Berthoud's  Pass,  in  Colorado,  at  an  altitude 
of  about  11,000  feet. 

HABITS  AND  NATURAL  HISTORY. 

This  insect  may  at  any  time  become  one  of  the  most  troublesome 
species  with  which  gardeners  will  have  to  contend,  as  it  not  only  feeds 
upon  cabbage,  but  is  equally  injurious  to  the  leaves  of  the  different 
kinds  of  turnips  and  other  Crudferae.  Its  larva  was  found  by  Mr. 
A.  Bolter,  Chicago,  HI.,  feeding  upon  the  leaves  of  the  Wall-flower 
(Oheiranthus  cAein),  and  also  of  stock  {Matthiola  annua) j  from  December 
to  February,  in  greenhouses.  Only  the  expanded  outer  leaves  of  tiie 
cabbage  are  injured  by  this  insect,  the  compact  inner  head  being  left 
untouched,  but  in  those  varieties  which  do  not  form  large  and  compact 
heads  the  cabbage  is  utterly  ruined.  The  larva  is  very  active,  wrig- 
gling violently  when  disturbed,  and  falling  suspended  by  a  silken  thread. 
It  is  pale-green  in  color,  a  little  over  a  quarter  of  an  inch  in  length 
^nearly  10"»=»),  and  is  nearly  cylindrical  in  shape.  When  ready  to  pupate 
it  forms  for  itself  a  beautiful,  delicate,  gauze-like  cocoon,  the  meshes  of 
which  are  so  wide  that  it  resembles  lace,  and  through  which  the  inclosed 
pupa  can  plainly  be  seen.    (Plate  I,  Fig.  Ga  and  Plate  XI,  Fig.  5e.) 

Fitch  states  that  it  is  destroyed  by  an  Ichneumonid  parasite,  which, 
however,  he  does  not  attempt  to  describe.  From  his  description  of  its 
cocoon  it  seems  to  belong  to  Microplitis.  We  have  also  bred  Idmneria 
annuUpes  Cresson  from  the  pupa  of  this  species.  It  will  be  unnecessary 
to  give  detailed  descriptions  of  the  early  states,  as  Fitch  has  already 
given  them  with  sufficient  minuteness.  The  winged  insect  is  of  an  ash- 
gray  color,  with  an  expanse  of  wings  of  about  15°''^.  The  male  and 
female  are  often  taken  for  two  distinct  species,  and  there  is  much  in- 
dividual variation,  many  of  the  specimens  we  have  bred  being  uni- 
formly colored,  without  trace  of  the  pale  costal  marks.  There  are  prob- 
ably two  broods  a  year  in  the  more  northern  States,  and  three  or 
more  farther  south.  The  insect  hibernates  in  the  pupa  sta>te.  The  egg 
has  not  been  observed. 

The  following  item  from  the  Trans.  Linn.  Soc.,  New  South  Wales, 
quoted  in  the  Zoblogischer  Anzeiger  July  9, 1883,  undoubtedly  refers  to 
this  species : 

Mr.  Macleay  exhibited  specimens  of  a  small  motb  (ItneufcB),  the  latva  of  which  was 
at  present  creating  great  navoc  in  the  Tegetable  gardens  in  and  about  Sydney,  com- 
pletely eating  np  the  leaves  of  cabbages  and  caoliiloAvers,  and  rendering  the  entire 
orop  atterly  useless.  The  caterpillar,  a  number  of  which  were  exhibited,  is  an  active, 
slightly  hairy,  green  worm ;  the  pupa  is  also  green,  and  is  fastened  to  the  underside  of 
the  leaf  on  which  it  has  fed  by  a  cocoon  of  beautiful  open  lace-work.  The  rapidity 
with  which  this  insect  seems  to  reproduce  itself  is  most  astounding,  and  accounts  for 
the  short  work  it  makes  of  a  bed  of  cabbages.  The  Insect  was,  it  is  said,  first  noticed 
last  year,  and  then  not  in  destructive  numbers,  so  that  it  will  probably  be  found  to  be 
an  importation. 
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REMEDIES  FOE  CABBAGE  WORMS. 

From  the  thousands  of  nostroms  recommended  through  the  agriciilt- 
Tiral  press,  we  have  chosen  only  those  to  which  we  have  given  personal 
attention,  and  can  recommend  from  experience,  and  also  those  reoom- 
mended  on  high  authority  and  which  common  sense  will  approve. 

Hot  water. — Every  worm  visible  upon  the  cabbages  may  be  killed 
by  the  use  of  water  at  the  temperature  of  130^  Fahrenheit  or  55^  Cen- 
tigrade. The  water  may  be  boiling  hot  when  put  in  the  watering  caaij 
but  it  will  not  be  too  hot  wnen  it  reaches  the  cabbage  leaves.  The  thick 
fleshy  nature  of  the  leaves  enables  them  to  withstand  considerable  heat 
with  very  little  injury.  The  sacrtflce  of  a  few  heads  of  cabbage  will 
soon  teach  an  experimenter  how  far  he  can  go  with  the  hot  water.  It 
may  be  sprinkled  over  the  plants  from  a  fine-rose  watering  can  or  poured 
on  with  the  sprinkler  removed.  If  it  is  very  hot  it  will  color  some  of 
the  leaves,  but  even  where  the  cabbage  is  considerably  scorched  it 
will  recover  and  renew  growth  from  the  heart. 

The  attempt  is  made  sometimes  to  increase  the  efficacy  of  the  appli- 
cation of  water  by  dissolving  in  it  or  mixing  with  it  various  substances, 
such  as  salt,  saltpeter,  alum,  copperas,  and  the  like,  but  the  use  of 
these  is  attended  with  more  danger  to  the  plant,  and  is  unnecessary. 
Other  preparations  are  made  by  boiling  leaves  of  the  elder-berry,  smart- 
weed,  or  other  pungent  or  fetid  plants  in  the  water,  but  the  effect  of  these 
in  killing  the  worms  seems  to  be  no  greater  than  tnat  of  the  water  alone. 

Fyrefthrum. — ^Where  hot  water  cannot  be  applied  readily,  the  most 
efficacious  remedy  is  the  application  pf  cold  water  with  which  has  been 
mixed  a  small  quantity  of  Persian  insect  powder,  or  Pyrethrum.  Two 
hundred  grains  of  powder  may  be  mixed  with  2  gallons  of  water,  or  in 
the  proportion  by  weight  of  about  1  to  600,  and  the  mixture  sprinkled 
or  BCpiirted  on  the  plants.  This  powder  was  first  used  by  us  against 
Oabbage  Worms  in  the  summer  of  1879,  and  its  efficacy  was  veri&d  by 
the  independent  experiments  of  several  i>er8ons  made  during  that  and 
the  following  years  at  our  request,  those  of  Judge  J.  F.  Bailey,  of  Marion, 
Ala.,  Prof.  W.  A.  Henry,  now  of  the  University  of  Wisconsin,  and  Profc 
A  J.  Cook,  of  the  Michigan  Agricultural  CoUege^being  particularly  sat- 
iiEfoctory.*  •  The  results  of  later  experiments  at  Washington  are  shown 
in  the  reports  of  Messrs.  Lacey  and  Rives,  here  appended. 

The  effect  of  Pyrethrum  powder  dusted  upon  the  white  butterflies  is 
not  very  marked,  unless  the  powder  is  very  thoroughly  applied,  while 
a  very  little  affects  the  larv»  powerfully.  In  the  experiments  made  by 
Judge  Bailey,  dry  Pyrethrum  powder,  at  the  rate  of  half  an  ounce  to 
100  square  feet  of  planted  cabbages,  entirely  destroyed  the  larv»  or 
drove  them  from  the  plants,  and  the  butterflies  ceased  to  visit  the  pow- 
dered cabbages,  and  resorted  to  the  turnips  and  mustard.  {Amer. 
Entan^y  v.  3,  p.  296.) 

Kerosene  emulsions. — ^We  have  advocated  strongly  for  the  past  three 
years  the  use  of  kerosene  emulsified  to  admit  of  dilution  with  water  as 
admitting  of  very  extensive  application  as  an  insecticide,  and  we  are 
satisfied  that  it  will  be  found  of  great  value  in  the  cabbage  field.  We 
omit  the  details  of  preparation,  but  would  refer  the  reader  to  the  last 
annual  report  of  the  Department,  pp.  112-116.  • 

Other  substances. — ^Dry  applications  of  lime,  salt,  pepper,  even  bran 
or  buckwheat  flour,  road-dust,  soot,  or  any  other  powder  not  deleterious 

*8ee  Amerioan  EnUmologUt,  HI,  pp.  194, 276,  and  American  Ifaturalidi,  Feb.,  1881, 
P.14S. 
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ID  human  food,  are  often  tried  with  some  success  and  recommended 
against  the  young  worms. 

Mr.  Quinn,  writing  in  the  American  Agriculturist  in  November,  1870, 
says  that  a  compound  of  lime,  superphosphate  of  lime,  and  carbolic 
powder  (t.  «.,  sawdust  impregnated  with  carbolic  acid),  was  efficient  in  . 
destroying  Cabbage  Worms. 

A  writer  in  the  JSTew  York  Tribune^  6th  July,  1872,  gives  the  propor- 
tions used  as  20  parts  of  superphosphate  of  lime,  3  parts  of  shell  or  fresh 
air-slacked  lime,  and  1  part  of  carbolic  powder.  This  scattered  in  small 
quantites  upon  each  head  of  cabbage  at  three  or  four  different  times 
drove  the  Cabbage  Worms  ftom  the  plants,  and  the  crop  was  saved,  with 
not  more  than  5  per  cent,  oi  loss. 

Either  Paris  green,  London  purple,  or  white  hellebore  will  kill  the 
worms  if  scattered  or  sprinkled  on  the  leaves  where  they  will  be  eaten 
by  the  worms,  but  few  x>ersons  will  use  these  substances  for  fear  of  their 
poisonous  effects. 

Gresylic-acid  and  whale-oil  soaps  have  been  highly  recommended. 
Professor  Lazenby,  of  Cornell  University,  says  that  a  safe^  cheap,  and 
efiective  remedy  is  to  dissolve  1  pound  of  whale-oil  soap  in  about  six 
gallons  of  water,  and  apply  it  two  or  three  times  during  the  season,  or 
place  a  few  quarts  of  tar  in  a  barrel  of  water,  and  apply  the  mixture  in 
the  same  way. 

Sprinkling  the  larvse  with  yeast  has  no  effect;  salt  brine  causes  the 
worms  to  curl  up  and  leave  their  quarters  very  suddenly.  It  does  not 
injure  the  cabbage  in  the  least,  though  there  are  but  few  plants  which 
will  bear  such  an  application. 

Preventive  measures. — ^All  these  remedies,  however,  are  not  comparable 
in  excellence  with  means  of  prevention,  for  every  application  only  kills 
the  insects  that  are  on  the  plant  at  the  time,  and  as  long  as  the  weather 
continues  warm  enough  to  develop  them,  a  succession  of  new  individ- 
uals appears  upon  the  plants  throughout  the  season.  Experiments  with 
various  odors,  pungent  and  repulsive  to  human  sensibilities,  emanating 
from  substances  placed  about  the  plants,  such  as  musk,  camphor^pirits 
of  turpentine,  petroleum,  asafoetida,  &c.,  were  found  by  Mr.  L  B.  Tay- 
lor (Rural  New  Yorker y  November  2, 1872^  to  be  of  no  avail.  The  plants 
must  be  covered  so  as  to  keep  the  butterflies  from  them.  Fronds  of  the 
common  brake  fern  (Pteris  a^ilina)  or  branches  of  elder  bushes 
(Sanibucm)  have  been  used  for  this  purpose,  but  Mr.  Taylor  found  on 
spreading  a  white  nety  with  meshes  about  two-thirds  of  an  inch  in  diam- 
eter, at  a  height  of  about  a  foot  above  his  cabbage  plants,  and  coming 
down  to  the  ground  on  all  sides,  that  although  the  butterflies  alighted 
in  great  numbers  upon  the  net  they  never  passed  through  it,  and  con- 
sequently laid  no  eggs  upon  the  plants.  This  net,  he  says,  can  be  so 
spread  as  to  be  removed  easily  for  hoeing  the  cabbages. 

Wlien  the  worms  are  found  upon  a  small  patch  of  cabbages,  the 
surest  method  of  destroying  them  is  to  hand-pick  them  and  crush  them 
beneath  the  foot;  jarring  the  plants,  causes  many  worms  to  fall  to  the 
ground,  where  they  may  be  killed. 

Poultry,  if  allowed  &ee  range  in  the  cabbage  field,  will  soon  clear  off 
the  worms  of  our  indigenous  species  of  butterflies  or  moths,  but  they 
are  of  no  avail  against  the  imported  Eape  Butterfly,  as  they  will  not 
touch  the  larv»  er  images.    (Amer.  JSntom.y  v.  3,  p.  55.) 

By  laying  pieces  of  flat  board  between  the  cabbage  rows.  Bind  sup- 
porting them  at  ,£rora  two  to  four  inches  (50  to  100°*")  above  the  surfiaice  of 
the  ground,  the  Pieris  worms,  as  they  come  to  their  full  growth,  will  be 
indueed  to  suspend  themselves  from  the  underside  to  undergo  their 
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transformatioiiSy  and  may  then  easily  be  collected  and  destroyed.  This 
remedy,  of  course,  will  only  apply  to  the  butterfly  pupse. 

The  white  butterflies  being  slow  and  lumbering  flyers  may  easily  be 
caught  in  a  net  and  killed.  A  short  handle,  perhaps  four  feet  long,  with  a 
wire  hoop  and  bag-net  of  muslin  or  mosquito  netting,  are  the  only  mate- 
rials needed  to  make  such  a  net,  the  total  cost  of  which  need  not  be  more 
than  fifty  or  seventy-five  cents. 

The  following  reports  contain  the  result  of  certain  experiments  made 
at  oar  request  during  the  autumn  of  1882,  by  Gapt.  B.  S.  Lacey,  the 
proprietor  of  a  large  truck  farm  six  miles  west  of  Washington,  ana  by 
GoL  Wright  Bives,  also  an  extensive  cabbage  grower  near  the  city. 
They  botibi  contain  valuable  experience : 

Bbpobt  of  Capt.  R.  S.  Lackt. 

WashinotoNi  D.  C,  Oetdber  31, 1882. 

Sib:  Profeaaional  datiee  bo  seriotialy  interfered  with  the  experiments  whioh  I  have 
been  oondnoting  asainst  cabbace  pests  doringr  the  past  fonr  months,  nnder  your  direc- 
tion, as  to  lender  Uiem  incomp&te  and  unsatisfactory.  As  a  consequence  I  can  ffiye 
Ton  only  general  conclusions  which  another  year's  ezx>erience  may  greatly  modify. 
Hy  very  limited  experimenting  in  1881  led  me  to  place  strong  reliance  upon  Pyrethmm 
as  an  insecticide,  and  in  the  ontstart  this  year  I  found  it  to  be  such  against  PUria 
rofMs—the  common  dark-^peen  cabbage-worm — ^whether  applied  in  liquid  form 
throngh  your  sprayer  or  mixed  with  flour  and  blown  on  the  cabbage  with  your  bel- 
lows. But  its  effect  upon  the  Pltuia — the  light-green  span-worm  or  looper — is  in  a 
Tory  minor  degree,  killing  about  10  per  cent. ;  while  upon  the  Pioneo^-the  smaller 
worm  with  bliMsk  and  yeliow  longitudinal  stripe  on  its  sides — it  has  no  perceptible 
eilect  whatever.  This  latter  pest  appeared  in  sreat  numbers  upon  my  late  cabbage, 
and  seemed  proof  against  aU  insecticides,  as  I  could  not  kiU  it  with  Pyrethmm  or 
London  purple,  no  matter  how  or  where  applied  to  it. 

I  fbund,  as  indicated  by  you,  that  flour  20  parts  and  Pyrethmm  1  part  was  quite  as 
^ffectiye  as  pure  Pyrethmm,  and  given  your  beUows  and  only  the  Fierit  to  deal  with, 
I  conld  easily  protect  30,000  cabbage  plants  during  the  whole  season  with  1  pound  or 
Pyrethmm. 

My  inability  to  cope  with  the  Plusia  and  Pionea  led  me  to  reflect  upon  the  state- 
Dient  made  by  you  to  me  in  1881,  that  by  no  possibility  could  any  application  put 
Upon  the  leaves  of  growing  cabbages  find  its  way  into  the  head.  Both  my  manager, 
a  tmeker  of  40  years'  experience,  and  myself  doubted  this,  but  a  few  davV  careful 
observation  this  year  taught  us  clearly  that  the  formation  of  a  cabbage  head  is  an 
Unfolding,  not  infolding  nrocess,  and  that  until  maturity  the  outside  leaf  is  con- 
tinnaUy  being  thrown  on  from  the  head.  Under  such  a  state  of  facts  I  could  not 
liesitate  to  use  London  purple  as  an  insecticide,  and  though  it  had  little  direct  effect 
Upon  the  Phuia  and  none  upon  the  PUmeay  yet  as  neither  would  eat  the  leaf  upon  which 
tnere  was  flour  containing  it,  it  save  me  a  repellant  which,  if  frequently  implied, 
aerred  as  an  absolute  check  to  theur  ravages.  I  found  common  dust  finely  sifted  to 
be  a  good  vehicle  for  carrying  insecticides,  but  apparently  it  is  not  as  desirable  as 
floor,  owing  to  some  occasional  injurv  to  the  leaf  on  which  it  is  sprinkled.  The  pio- 
portions  used  were  about  100  parts  of  dust  or  flour  to  1  part  of  London  purple. 

I  could  not  teach  hired  men  now  to  use  intelligently  any  form  of  bellows,  and  there- 
fore had  aU  applications  made  with  the  fingers.  Slinging  a  sraaU  wooden  box  in  front, 
and  then  tying  it  to  the  body  to  prevent  motion,  left  both  hands  at  libertv;  one  to 
slightly  uplift  the  uprising  leaf,  the  other  to  spnnkle  the  dust  underneath  it,  but  to 
my  vexation  I  realized  that  the  PUria  always  anticipated  my  laborers'  inteUigenee  as 
to  the  movement  of  this  particular  leaf,  and  was  snugly  esconced  thereunder,  with 
perhaps  half  a  dozen  comirades,  before  his  single  perforation  was  discovered. 

An  observing,  active  man  who  has  studied  carefully  the  habits  of  the  worms  and 
the  peculiarity  of  the  oabba||[e  growth,  need  experience  little  difficulty  in  either  kill- 
^g  or  checking  the  pests  with  flour  or  road-aust  containing  either  Pyrethmm  or 
London  purple.  Lignt  applications  frequently  made  are  better  than  heavy  ones  at 
kmg  int^v^als.  Once  the  inen  outside  leaf  loosens  from  the  head  it  serves  no  more 
to  protect  the  head  from  attack  than  if  bodily  removed.  I  read  of  others  who  save 
their  cabbages  by  one  or  two  applications  of  some  certain  wash  or  powder.  But  the 
rascals  ravaging  my  cabbage  plants  were  not  such  easily  demoralized  soldiers  as  that : 
for,  finding  uiey  could  not  attack  the  head  under  freshly  applied  repellants,  they  laid 
sicffe,  ate  up  all  the  loosened  leaves,  and  swarmed  down  in  hories  on  every  exposed 
and  unprotected  surface.  Another  year  I  will  combine  solid  and  liquid  applications, 
pr^panng  tt^e  whole  head,  including  the  loosened  leaves,  by  thorough  washiugm  tat 
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freshened  spriiildiog  with  floor  or  diui.  The  tpTftyer  famiehed  by  yon— the  one  de- 
vised bv  your  assistaat.  Dr.  Barnard— it  certain^  an  admirable  inBtrnment,  the  near- 
est perfect  of  any  I  have  seen  (see  Plate  Y^.  With  it  for  use  of  liquids,  and  with 
Angers  intelligentlv  direoted  in  applying  flour,  &e.j  I  see  no  reason  why  I  cannot 
easily  and  econonuoally  protect  30,000  eabbage  plants.  This  year's  experienoe  on 
10,000  late  cabbage  plants  oertainly  so  indicates. 

X  used  no  Paris  green.  The  fact  that  it  is  indissolvable  may  enable  it  by  some  blow 
or  accident  to  eet  Into  the  head ;  London  purple,  however,  no  matter  where  put,  will 
not  remain  under  the  washings  of  dews  and  rains  for  the  period  cf  a  week.  It  is  a 
delicate  matter  of  course  to  nrge  upon  others  the  use  of  any  poisonous  amplications, 
but  I  am  so  ihorou|^y  convinced  ox  the  absence  of  danger  invMvedbv  mixing  London 
purple  with  flour  or  dust  in  the  proportions  specified  herein,  that  I  fed  ficee  to  speak 
of  my  practice  with  it. 

I  joined  you  in  1880  in  oondenmation  of  both  it  and  Paris  green,  but  a  clearer  un- 
derstanding of  the  manner  of  growth  of  the  cabbage  plant  has  removed  my  objection 
to  it,  thougn  not,  as  before  s&ted,  to  Paris  green.  I  netted  and  killed  over  5,000 
butterflies,  the  parent  of  the  PUrU,  but  without  apparently  diminishing  the  num- 
bers. Ab  a  consequence  I  shall  next  year  grow  only  late  cabbages,  and  concentrate  my 
efibrti  on  them ;  the  early  causing  an  unprofitable  prolongation  of  the  warfare.  I 
never  was  able  to  detect  the  parent  of  the  Flu$ia  or  Fionea  in  my  platB^  and  obtained 
them  only  by  hatching  the  pups  in  bottles  In  mv  room. 

Another  season  I  shall  carry  out  vour  suggestions  as  to  catching  these  motbs  with 
poisoned  iweetened  water^  and  shall  not  by  any  means  abandon  netting  the  butter- 

Ih  conclusion,  killing  cabbage  pests  simply  means  i>eT8lstent  and  continuous  effort, 
and  he  who  fonoies  that  such  enemies,  which  are  on  the  alert  from  the  time  the  seea 
is  sown  untU  frost  checks  them,  can  be  subdued  with  one  or  a  dozen  sweeping  massa- 
cree,  whether  with  net,  poisons,  or  careful  hand-pickings,  will  certainly  come  to  grief 
ijx  dry,  warm  weather. 

Permit  me  to  return  my  thanks  to  you  for  your  kindness  and  most  valuable  saagef^- 
tlons.  Through  them  I  oelieve  I  can  successfully  grow  cabbage  on  a  large  scale  in 
•o  far  as  the  jpeets  described  herein  are  concerned,  and  ^iveu  au  insecticide  which  will 
kill  the  Pluna  and  Pianea  as  summarily  as  Pyrethrum  dispatches  the  Pierit^  I  am  confi- 
dent that  the  trucker  can  prevent  their  ravages  as  effectually  as  those  of  the  Colorado 
beetle  with  Paris  green,  the  onlv  difference  being  that  in  tne  latter  case  the  poison 
kills  both  beetle  and  larv®,  while  with  the  cabbage  pests  the  insecticide  must  neces- 
sarily be  directed  chiefly  against  the  larvae,  thus  leaving  the  cause  to  operate  against  ua. 

Very  respectfollyi  your  obedient  servant^  

B.  8.  LA.CEX. 

Prof.  C.  V.  RnxT, 

United  Staia  JEntamologUt 

RsPOBT  OF  Col.  Wkioht  Rnras. 

Washington  Citt,  March  26, 1881. 

Sib  :  In  eompjliance  with  your  written  request,  and  the  interest  you  take  in  the 
matter,  I  herewith  submit  my  experience  wiin  the  cabbage- worm  and  the  regoMdiea  I 
have  applied  either  for  its  destruction  or  prevention.  Previoos  to  tbe  fall  of  I8BO1,  in 
this  vieinity,  near  Washington  City,  in  Prince  George's  County,  Maryland,  we  kad^ 
as  I  may  say,  no  worms  that  did  any  injury  to  the  cabbage,  although  I  had  noticed 
the  white  butterfly.  In  July,  1880, 1  planted  about  20,000  cabbage  plants  in  groond 
well  prepared  and  enriched,  and  the  plants  made  rapid  growth  from  toe  time  ofmant- 
iag.  In  the  latter  part  of  August  or  first  part  of  September  I  noticed  mj  oaboagee 
oovered  with  numerous  green  worms,  and  upon  reading  up  the  subject  I  found  them 
to  be  the  cabbage- worm.  I  also  read  at  the  same  tUne  the  remedies  for  their  deatrae* 
tion.  I  first  made  an  application  of  salt  and  of  lime,  both  separately  and  combined, 
but  it  had  not  the  slightest  effect.  I  then  applied  ashes  with  the  same  rseolt,  as  also 
red  pepper  and  Scotch  snuff,  combined  and  separately,  as  also  carbolate  of  Uxm,  whidi 
Mr.  JL  I.  H.  Gregory,  of  Marblehead,  Mass.,  in  his  work  upon  cabbage,  aaid  was  a 
certain  preventive  which  was  used  in  Europe,  but  all  of  them  were  oseleae.  I  then 
commenced  with  hot  water,  but  as  it  was  aueh  a  big  iob  I  immediately  abandoned  it, 
and  did  not  notice  the  result,  as,  if  a  remedy,  it  woiud  be  too  expensive  npcsL  a  hurge 
acale.  Seeing  that  unless  something  was  done  immediately,  I  would  not  save  a  sin* 
gle  cabbage,  I  went  to  the  Ajgriouftural  Department,  conmlted  the  entomcdogist, 
Professor  Comstock,  who  promised  to  come  oat  the  next  day  and  make  a  series  of  ex- 
periments. He  came  at  the  appointed  time  and  brought  some  Pyrethrum,  which  he 
mixed  with  flour  in  the  following  proportions,  to  find  out  the  smallest  quantity  that 
would  be  of  service,  vis.,  1  Pyrethrum  to  ^  10, 16,  and  24  of  floor,  and  also  1  ounce  to 
1,  2,  and  3  gallons  of  water.  The  experiments  were  made  upon  separate  rowe  and 
each  staked  witk  labels  of  what  was  applied.    To  aam  up  briefly,  waftmnd,  1  Py- 
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^retbmm  to  6  of  flanr  killed  the  worme  in  less  than  one  honr,  as  did  also  the  strong 
^■rtation^  mod  that  in  those  of  24  flour  all  were  dead  in  less  than  twelve  hours.    I  im- 
iKnediat^y  purchased  in  a  droff  store  in  Washington  City  the  next  day  a  quantity  of 
^S*;retkram  and  applied  it  at  the  rate  of  1  to  16.  and  killed  all  the  worms  except  those 
"^hat  had  eaten  into  the  heart  of  the  cabhage.    About  the  middle  of  November  I  put  my 
^cabbages  away  by  taking  them  up  and  giving  a  ^^ood  shaking  to  expel  as  many  worms 
^possible;  l^d  them  in  rows,  with  heads  inclined  to  45^,  and  covered  them  with 
:yi]ie  bush.    The  winter  of  1880  and  1881  was  the  coldest  ever  experienced  here,  the 
thermometer  onoe  haviog  gone  to  17^  below  zero,  and  at  least  a  dozen  times  to  10^ 
Hbelow  aero;  yet,  notwithstanding  this  intense  cold,  in  the  spring  of  the  year,  when 
"tba  cabbages  were  removed,  I  found  a  large  number  of  worms  in  full  vigor,  and  in 
:3io  instance  could  I  discover  where  the  cold  had  killed  any.     Professor  Comstock 
:»ade  full  notes  of  these  experiments  and  their  results.    This  spring  I  concluded  to 
^lant  about  10,000  cabbages,  as  this  was  all  the  available  ground  I  had  for  tha 
npurpoae,  and  with  the  results  from  Pyrethrum  I  believed  that  I  should  save  every 
liead,  or  rather  prevent  any  worms  destroying  any.    Accordingly  I  thoroughly  pre- 
^pand  the  ground  upon  a  portioi:^,  applying  bone  dust  at  the  rate  of  1^  tons  per  acre, 
and  on  the  remainder  Peruvian  guano  (Lobos)  at  the  rate  of  1,000  pounds  per  acre. 
The  cabbages  were  planted  about  the  15th  of  July,  and  made  rapid  growtn,  but  in 
September,  I  noticed  numerous  wormsi    I  immediate]^  applied  the  Pyrethrum,  havins 
purchased  it  of  a  dragsist  of  Washington,  but  it  did  not  kill  a  single  insect,  as  I 
could  discover,  so  I  concluded  that  it  must  have  been  adulterated  or  old,  notwithstand- 
ing it  had  a  ffood  color  and  had  a  strong  smell .    I  then  purchased  a  quantity  of  another 
draggist  of  Washington,  who  has  the  reputation  of  Keeping  the  purest  drugs,  but 
this  was  of  no  avails  although  I  applied  it  at  the  rate  of  1  to  10,  and  also  pure.    Here 
was  a  zeaolt  entirely  unexpected,  as  I  believed  that  what  would  kill  them  once  would 
kill  them  again,  but  in  this  case  all  past  results  were  useless.     As  I  had  been  using 
earbolie  soap  for  a  number  of  years  as  a  wash  for  ray  dogs,  to  free  them  from  fleas, 
aad  thought  perhaps  as  this  killed  the  fleas  instantaneously  that  it  might  kill  the 
eabbage-wormsy  I  made  several  solutions  of  various  strengths  (the  strongest  being  j> 
pound  of  soap  to  1  ^Uon  of  water),  but  this  had  no  effect.    I  tnen  applied  solutions 
of  whale-oil  soap,  wi  th  the  same  effect.   I  then  came  to  you  and  told  you  of  the  above  re- 
nhs,  and  you  promised  me  your  assistance,  and  in  two  days  afterwards  sent  out  two 
of  your  assistants  to  make  experiments.    The^  broujcht  with  them  Pyrethrum,  sold 
as  Buhaeh,  which  was  guaranteed  to  kill  all  insect  fife  or  to  forfeit  flOO  in  case  of 
fSiiluce.    It  was  applied  with  flour  in  the  same  proportions  as  in  the  previous  years* 
also  ill  solutions,  and  in  a  pure  state.    The  result  was  that  it  killed  some  of  the  smallest 
worma,  and  made  the  others  wriffgle  a  good  deal,  but  in  a  few  hours  afterwards  they 
seined  as  well  as  ever.    This  rescdt  seemed  to  astonish  your  assistants,  as  they  firmly  be- 
lieved that  one-half  ounce  of  Pyrethrum  to  I  gallon  of  water  would  be  instantaneous 
death,  but  when  the  pure  powder  put  on  with  a  bellows  had  such  an  insigniflcant  effect, 
they  concluded  that  if  put  on  in  a  fine  spray  instead  of  by  a  watering-pot  or  larce 
syringe  it  would  prove  more  effectual.    Id  two  days  afterwards  they  came  np  agam 
and  brought  a  pump  to  throw  a  fine  spray,  also  some  wood  oil ;  the  Pyrethrum  and 
wood  oil  were  appbed  in  a  spray  form  in  various  strengths,  but  with  no  success  what- 
ever.   I  also  applied  creoeote  in  various  strengths,  as  also  coal  oil,  quassia,  nitrate  of 
soda,  turpentine,  peppermiut  and  several  similar  substances,  but  in  not  one  single  in- 
stance did  any  have  the  slightest  efibct ;  so  at  the  httter  part  of  October  I  retired  from 
the  contest  for  this  year  completely  defeated,  and  out  of  10,000  cabbages  I  had  not 
cnoBgh  leaves  to  make  a  nest  for  a  humming-bird.    X  should  say  that  when  the  Pyre- 
thrum did  not  work  I  had  the  cabbage  hand-picked  three  timesj  and  every  worm 
mm  killed,  but  in  a  ^lort  time  there  were  just  as  many.    Your  assistants  discovered 
Hkw^  the  inseeta  (worma)  on  my  cabbage  were  from  the  native  butterfly,  and  in  a  cab- 
bage patch  on  an  adjoining  farm  not  four  hundred  yards  distant,  the  worms*  they 
ftmnd  were  produced  by  the  egss  of  the  foreign  butterfly ;  but  I  need  not  st^ite  these 
facta  as  their  report  to  you  noaonbt  contain^  a  full  account  of  them,  as  also  of  the 
paraaitee  found,  and  the  variety.  Adjacent  to  ray  cabbage  I  had  an  acre  of  turnips,  and 
aext  to  theae  half  an  acre  in  kale.    The  cabbage  worms  remained  on  the  cabbage 
until  about  the  latter  part  of  October,  when  one  night  we  had  a  severe  frost  and  the 
thermometer  went  to  30*^ ;  the  next  day  was  clear  and  warm,  and  about  10^  o'clock, 
in  going  to  the  cabbage  field,  I  noticed  when  near  it  that  the  ground  seemed  perfectly 
green  as  if  covered  with  a  heavy  turf  of  grass,  and  upon  reaching  it  I  discovered  that 
every  worm  had  left  the  cabbage,  and  was  moving  toward  the  turnips  at  a  rate  that 
carried  them  over  the  ground  at  about  100  feet  an  hour.    As  far  as  they  had  entered 
the  turnips  the^  had  completely  cleared  the  ground.     In  order  to  save  my  kale  I  had 
the  whole  turnip  field  and  a  portion  of  the  eablwge  plowed  and  buried  them  so  deep 
as  to  kill  them. 

It  is  hard  to  account  for  this  opposite  action  of  Pyrethrum,  but  in  order  te solve  the 
problem  it  may  be  of  service  for  me  to  s^^y  that  last  year  the  worms  appeared  earlier 
than  this  seaaoni  and  when  the  Pyrethrum  was  applied  it  was  to  the  nrat  brood,  and, 
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M  intense  cold  commenced  very  early,  there  were  no  late  broods,  while  tlus  year, 
on  acoottnt  of  the  dronght,  we  have  had  two  broods,  and  perhape  three,  and  maybe 
the  second  brood  is  more  tenacious  of  life  than  the  first  brood.  Before  I  oondnde  let 
me  say  that  last  year,  in  the  way  of  experiment,  I  applied  Paris  green  and  London 
purple  upon  a  few  broods  and  that  it  killed  eveiy  worm,  but  neither  of  these  prepa- 
rations will  do,  as  both  are  deadly  poison,  and  if  used  would  either  proye  fatal  or  yery 
dangerous  to  human  life.  I  regret  to  say,  howeyer,  that  onepaper In  this  city  had  an 
article  recommending  Paris  green  to  be  used  to  destroy  the  worms,  and  I  regret  to  say 
that  I  have  heard  of  some  farmers  who,  no  doubt,  being  ignorant  of  its  arsenical  prop- 
erties, haye  used  it.  This  year  my  celery,  and  that  of  a  number  of  others,  was  infected 
with  the  cabbage-worm,  and  was  only  saved  by  constant  picking,  so  that  you  see  that 
unless  some  remedy  is  found  the  celery  crop  is  endangered.  I  should  say  that  last  year 
and  this  year  I  made  an  application  of  lime  and  salt,  separately  and  combined,  also  in 
stronff  solution,  but  was  of  no  avaiL  Since  you  have  been  so  successful  with  your 
remecues  for  the  destruction  of  the  cotton-worm,  I  earnestly  hope  that  next  year  you 
will  have  the  Qovemment  take  up  the  subject  of  the  cabbage-worm,  as  it  la  one  tiiat 
not  only  aflfects  nearly  every  portion  of  this  country,  but  is,  I  mav  say,  the  standard 
and  almost  daily  dish  of  the  laboring  man,  the  bone  and  sinew  of  the  country,  who, 
in  the  hour  of  its  peril,  shouldered  tne  musket  and  saved  the  Union.  Surely  in  re- 
compense for  this  Congress  will,  if  their  attention  is  called,  vote  an  ample  appropria- 
tion to  find  some  means  not  only  to  help  the  laborers  but  to  assist  the  fsriners  upon 
whose  prosperity  rests  that  of  the  country. 

Let  me  say  that  in  my  immediate  vicinity  there  are  many  fiurmers  who  plant  from 
6,000  to  20,000  fall  cabbaffe  annually,  and  they  planted  their  usual  quantity  this  year, 
and  yet  not  one  of  them  has  to-day  a  single  heietd  of  cabbage.  In  the  northern  portion 
of  this  county  I  have  talked  with  fanners  who  made  this  crop  a  specialty ;  one  planted 
26,000,  another  50,000,  another  75,000,  another  150,000,  and  another  160,000,  and  not 
one  of  them  has  to-day  a  single  head ;  all  their  labor  and  fertilizers  have  been  of  no 
avail,  and  instead  of  an  income  there  has  been  a  total  loss.  I  will  next  year  plant 
some  in  order  to  experiment  upon  and  see  if  I  cannot  hit  upon  some  cheap  remedy,  for 
unless  it  is  cheap  it  will  be  useless.  If  you  desire  to  experiment  for  the  Govemment 
I  will  furnish  you  with  plants  and  ground  free  of  charge  and  do  all  I  can  to  assist  you 
to  solve  the  problem.  You  have  no  doubt  seen  notices  in  the  papers  of  the  arrival  of 
cabbages  by  the  various  steamers  fr^m  Europe,  and  this  teUs  uie  story  far  better  than 
I  can  of  the  ravages  of  the  worm — ^when  merchants  can  buv  cabbage  in  Europe,  pay 
the  bulky  freight  upon  fast  steamers  for  3,000  miles,  and  then  sell  them  m  this 
country.  In  conclusion  let  me  say  that  I  am  ready  at  all  times  to  furnish  yon  data 
upon  the  contents  of  this  communication.  Since  writing  the  above  I  have  read  your 
lonff  letter  to  me  in  regard  to  the  destruction  of  the  worms  and  have  found  that  some 
of  tne  remedies  vou  recommend  I  applied  but  forgot  to  mention  them.  I  need  only  to 
say  that  none  of  them  were  of  service,  viz :  saltpeter,  cresylio  soi^,  copperas,  helle- 
bore, superphosphate  of  lime. 

With  respect,  your  obedient  servant,  

WRIGHT  RIVES. 

Prof.  C.  V.  RujST, 

Entomologiitj  Agricultural  DtjNiflMeiU. 

POISONlNa  DEVICES. 

The  need  of  some  simple  devices  for  the  application  of  the  varions 
substances,  both  dry  and  liquid,  that  are  to  be  osed  against  Cabbage 
Worms  was  obvious,  and,  after  considering  such  as  were  already  known, 
it  became  evident  that  something  better  could  be  devised  for  powdering 
or  spraying  by  hand  low-growing  plants  of  various  kinds. 

Those  here  described  and  figured  (Plates  IV,  V)  were  planned  and 
perfected  with  the  assistance  of  Dr.  Barnard,  who  was  charged  with 
their  construction,  and  who  worked  out  the  details  according  as  expe- 
rience and  experiment  suggested. 

Fig.  1  represents  a  small  bellows,  t?,  with  handles,  &&,  one  of  these 
serving  as  a  discharge  spout,  communicating  at  e,  through  the  powder  re- 
ceptacle, Pj  to  its  delivery  at  8.  The  bellows  is  made  mechanically  tight 
without  glue  or  other  adhesive,  soluble  on  exposure  to  wetness,  and  pos- 
sesses great  power.  Taking  the  discharge  from  the  handle  of  the  bel- 
lows  renders  it  of  simpler  construction  and  enables  the  hand  supporting 
the  powder  can  and  extension  pipe  to  be  close  to  the  can,  while  the  bodj' 
of  the  bellows  tends  to  balance  the  weight  of  the  powder,  &c.,  making 
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tbe  tool  more  easily  wielded  than  if  the  weight  were  more  distant  from 
tiie  hand.  The  form  of  the  can  is  fonnd  to  be  preferably  that  of  a 
double  cone  or  double  pyramid.  At  its  top  is  a  can-screw  opening  for 
inserting  the  powder  and  closing  it  securely  from  wetness.  The  blast 
spout  passes  radially  against  the  inside  of  the  basal  cone.  The  internal 
idations  of  the  blast  to  the  x)owder  will  be  better  explained  by  observing 
Fig.  2j  which  is  a  sectional  view  longitudinally  through  the  parts.  The 
tube,  e  Ty  inside  the  can,  has  a  slot  in  its  side,  or  sides,  and  about  midway 
in  its  passage  is  a  shut-off  device,  J,  where  this  is  set,  partially  closing 
the  tubular  x>a8sage;  only  a  part  of  the  blast  going  through  direct,  while 
the  rest  is  crowded  out  to  grind  away  the  powder  ezx>osed  by  the  slot 
passage.  The  more  of  the  blast  thus  crowded  out,  the  more  of  the 
powder  will  be  fed  to,  and  carried  away  by,  the  blast.  One,  two,  or 
more  slots  or  rows  of  holes  of  size  and  shape  to  suit  may  be  thus  made 
whereby  the  blast  can  act  upon  the  powder  in  the  base  of  the  can. 

Other  views  of  the  same  device,  with  an  extension  pipe,  having  a 
orooked  discharge  end,  appear  in  Figs.  4  and  5.  The  lettering  has  the 
foregoing  explanation  so  ^r  as  it  corresponds ;  but^'  indicates  the  upper 
or  movable  face  of  the  bellows,  z  a  gauze  cover  over  its  incurrent  valve, 
%  is  the  long  extension  pipe,  with  a  crook,  and  s  its  discharge.  The  long 
pipe  enables  the  poison  to  oe  freed  at  a  safe  distance  from  the  operator, 
and  the  crook  allows  it  to  be  easily  applied  either  in  an  upward  or  a  hor- 
izontal direction  into  the  plant. 

Other  crooks  desirable  for  some  purposes  are  shown  in  the  extension 
pipe  as  seen  in  Fig.  3.  These  blowers  work  with  little  effort  and  do 
very  satisfactory  work. 

A  tool  very  similar  in  shape,  but  for  blowing  liquid  spray,  is  repre- 
sented in  Figs.  6  and  7.  The  bellows  is  the  same  as  thskt  explained  above. 
The  blast  pipe,  hj  t,  r,  t,  s.  is  connected  with  a  separate  part  of ,  the  res- 
ervoir, |),  for  the  poisoned  liquid,  and  a  can  screw-cap,  ^,  is  found  con- 
venient for  this  purpose.  When  the  receptacle  is  removed  by  unscrewing 
it,  the  small  feed-tube,  x  y^  and  tlie  blast-pressure  orifices,  by  which  the 
blast-pressure  in  the  tube  is  communicated  into  the  reservoir  and  upon 
the  liquid  therein,  except  that  which  is  in  the  feed-tube  and  to  be 
ejected  by  said  pressure,  to  squirt  liquid  through  the  feed-pipe  into 
ti^e  blast-pipe,  are  exposed  to  be  of  easy  access  in  case  of  choking  of 
the  passages,  or  if  it  is  desired  to  readjust  their  alterable  capaci^  to 
feed  a  greater  or  less  quantity  of  liquid  to  the  blast.  The  peculiar  form 
of  the  poison-cau,  p^  with  t<he  feed-tube  terminating  in  its  basal  apex 
permits  a  greater  range  of  tilting  of  the  same  without  interfering  with 
the  supply  to  the  feed-tube,  even  if  the  liquid  is  low.  But  the  construc- 
tion is  such  that  the  apparatus  feeds  when  inverted  or  when  in  any 
other  position,  and  in  all  positions  the  feeding  is  by  virtue  of  the  blast- 
pressure,  through  an  inlet  from  one  part  of  the  blast-pipe  where  the 
pressure  is  greatest  to  the  interior  of  the  receptacle  and  upon  the  liquid 
therein,  to  eject  it  into  another  part  of  the  blast-pipe  where  the  pressure 
is  less. 

The  small  can  is  at  times  furnished  with  an  automatic  supply  of 
liquid  from  a  larger  tight  reservoir,  carried  knapsack-fashion  upon  the 
back  or  otherwise,  and  having  an  excurrent  tube  conected  with  the 
inlet,  {,  of  the  smaller  receptacle.  Such  a  larger  receptacle  is  repre- 
sented upon  the  back  of  a  person  in  Plate  Y,  Fig.  1.  An  extension 
tube,  if  is  shown,  and  this  may  terminate  in  a  reatomizing  nozzle  similar 
to  the  nozzles  represented  in  Figs.  2  and  3,  or  the  simpler  form  here 
figured  which  is  made  by  closing  the  end  of  the  tube  and  making  a 
side  perforation,  9,  at  a  short  distance  back  from  the  end  wall.    By 
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another  mode  of  oonstmction  the  foregoing  nozzles  are  made  to  dU- 
charge  the  atomized  spray  in  the  direction  of  the  nuun  axis  of  the  blasts 
pipe,  which  is  sometimes  desirable,  as  in  applying  the  i>oison  to  trees 
or  in  directing  it  horizontally  or  downwards.  For  these  purposes  the 
extension-tnbe  may  be  removed  entirely  from  its  jnncture,  r,  and  with 
such  a  short  discharg^e-pipe  spray  may  be  thrown  immediately  there- 
from without  reatomizing,  yet  a  much  finer  quality  of  mist  is  produced 
by  adding  one  of  the  reatomizing  nozzles  thereto.  Again,  the  machine 
can  be  used  by  substituting  a  person's  breathing  apparatus  for  the 
bellows.  In  this  case,  as  in  Plate  IT,  Fig.  8,  a  blow-pipe  and  mouth- 
piece, o,  should  be  added,  that  the  mouth  may  be  far  from  the  pcHson. 
This  is  the  cheaper  form  and  may  be  employed  by  careful  persons*  The 
other  parts  of  Fig.  8  are  the  same  as  already  explained. 

Finally,  for  sin^lar  purposes  a  small  squirting  apparatus,  pictured  in 
Plate  Y,  Figs.  1-5,  may  be  described.  It  consists  of  a  small  telesci^pe- 
pump  having  the  internal  structure  of  Qie  stirrer-pump  elsewhere  de- 
scribed. The  cylinder,  c,  is  held  by  one  hand,  and  the  hollow  piston-rod, 
d?,  by  the  other.  -The  piston  may  be  held  steady  while  the  cylinder  is 
reciprocated  back  and  forth  upon  it  Being  a  double-acting  pump,  a 
constant  pressure  and  stream  is  applied.  It  draws  the  fluid  from  a 
knapsack  reservoir,  ij  or  other  receptacle,  through  the  suction-hose,  h. 
which  is  joined  to  the  pump  cylinder  at  c  The  valve,  which  occurred 
in  the  base  of  the  pump  already  described,  is  here  inserted  in  the  suc- 
tion-hose, and  by  means  of  the  hose  is  held  in  connection  with  the 
pump.  Also  in  this  case  the  fluid  is  ejected  from  the  tubular  piston- 
rod  through  its  extension-pipe,  Xy  u,  and  the  nozzle, «,  which  is  tlie  same 
as  those  already  referred  to.  The  extension-pipe  may  be  forked,  as  in 
Figs.  4  and  5,  to  apply  two  or  more  jets  of  spray,  or  it  may  be  entirely 
removed  when  desiied.  Also  the  pump  is  well  aaapted  for  extinguish- 
ing fires  or  squirting  into  trees,  &o.,  while  it  will  supply  itself  by  suction 
fma  a  bucket  or  any  otiier  suitable  source. 


REPORT  ON  THB  CAUSES  OF  DESTRUCTION  OF  EVBB^ 
GREEN  FORESTS  IN  NORTHERN  NEW  ENGLAND  AND 
NEW  YORK. 

Bt  a.  S.  Packard,  Jr.,  /^pteUil  agmt  of  ihe^^  DuMoh^ 

THE  LAEOH  SAW-FLY  WOBM. 

(Nemaius  eriekgonU  Hartig.) 

Order  Htkekopteba  ;  &mily  TBNTHBBBmnxjB. 

[Plate  in,  Fig.  1,  and  Plate  XHI,  Figs.  1,  la,  2, 3,  4.] 

BISTQBY  OF  ITS  BAYAaES. 

In  Bulletin  7  of  the  United  States  Entomological  Commission  we 
enum^^ted  all  the  insects  known  to  affect  or  in  any  way  to  prey  upon 
the  larch  or  hackmatack.  There  were  none  then  known  to  abound  ui>on 
or  to  seriously  injure  this  tree,  which  has  heretofore  been  supposed  to  be 
as  free  as  even  the  hemlook  firom  insect  pests.  The  hackmatack,  as  is 
well  known,  is  one  of  the  most  important  lumber  trees  in  Maine,  as  it 


BEPOBT  OF  TH£  EOTOMOLOGIST.  139 

sends  doiru  a  single  large  root,  which  grows  laterally^  fonning  a  bend 
at  right  angles  to  the  tniok,  so  that  it  is  used  for  ^'  knees  "  in  building 
vessels*  the  smaller  trees  being  used  for  the  same  porpose  in  boat- 
building. 

The  larch  grows  in  wet  swamps,  or  standing  water,  where  the  spruce 
or  hemlock  as  well  as  pines  would  not  flourish,  hence  its  growth  en- 
iiances  the  value  of  extensive  swampy  tracts  in  Maine,  where  the  water 
often  stands  all  summer,  even  through  the  severest  droughts. 

Its  detHMtatUms  in  Maine. — Our  attention  was  iirst  called  to  this  insect 

late  in  August,  1882,  and  we  first  saw  the  effects  of  its  ravages  at  Bruns- 

"Wick,  Me.,  where  it  had  partly  or  entirely  stripped  the  hackmatacks  in 

^  veiy  wet  swamp  on  the  banks  of  the  Androscoggin  River,  on  the  farm 

of  Hon.  C.  J.  Giiman,  who  called  our  attention  to  the  ravages  which 

^lad  been  committed  earlier  in  the  season.    On  examining  the  growth 

in  company  with  him,  we  found  that  most  of  the  trees,  bofii  large  ones, 

^  to  10  inches  in  diameter,  and  small  saplings,  6  to  15  feet  in  height, 

*Jad  been  attacked;  some  of  the  trees  were  stripped,  others  partially 

'^j  while  others  had  wholly  escaped.    The  trees  in  the  middle  of  the 

^wamp  appeared  to  have  suffered  most,  while  the  smaller  ones  on  the 

^ge  or  on  highef  land  were  less  injured. 

By  jarring  the  trees  a  few  young,  half-grown  worms  of  the  second 
^rood  which  had  not  yet  undergone  their  last  molt,  and  a  single  fully- 
4;rown  larva  were  collected,  whue  the  cocoons  from  which  the  saw-flies 
Imd  escaped  earlier  in  the  season  were  found  lying  upon  the  ground  or 
in  the  moss  under  the  trees.  No  cocoons  with  the  pupa  within,  or  any 
other  fully-grown  worms,  were  to  be  found. 

On  the  same  day  (August  30)  we  examined  a  noble  larch  on  Mr.  Gil- 
man's  CTound,  which  ha^  been  nearly  killed,  as  he  informs  us,  by  these 
or  similar  worms. 

On  September  6  we  found  that  the  hackmatacks  in  cold,  boggy,  wet 
land  on  the  crown  of  Bocky  Hill,  near  Brunswick,  had  suffered  more 
than  elsewhere.  Many  of  the  trees  were  wholly  or  partially  defoliated. 
According  to  Mr.  Simpson,  the  injury  was  here  done  *<  about  haying 
time,"  Ju^i  1881,  but  the  worms  had  been  at  work  in  June  and  July  of 
the  present  year.  The  trees  at  the  time  of  my  visit  (September  6)  were 
putting  ont  a  new  set  of  leaves  on  the  terminal  shoots,  the  needles  or 
leaflets  being  from  one-third  to  one-half  an  inch  in  length.  We  also 
noticed  from  the  railroad  train  in  going  from  Brunswick  to  Boston, 
about  the  middle  of  September,  that  the  hackmatacks  had  been  stripped 
near  Portland  and  Saco:  no  trees  being  observed  west  of  Saco,  along 
the  line  of  the  Eastern  Bailroad. 

Our  attention,  however,  had  previously  been  called  to  this  insect  by 
its  ravages  near  Augusta,  Me.,  where  it  first,  perhaps,  attracted  general 
attention. 

The  following  notice  appeared  in  the  Daily  Kennebec  Journal  for  July 
25, 1882: 

A  white  worm  about  three-fourths  of  an  inch  long  is  destroyiug  the  foliage  of  the 
hackmatack  and  fir  trees  in  certain  sections  in  this  vicinity.  l%e  trees  appear  aU 
bare  and  brown,  as  thongh  scorched  by  fire. 

On  applying  for  specimens  and  further  information  to  the  editors,  we 
received  the  following  note  from  Mr.  W.  A.  Newcomb,  of  the  Joumalj 
under  date  of  July  31 : 

I  send  yon  t-o-day  some  of  those  worms  that  are  eating  the  hackmatack  trees.  I 
oonld  not  find  any  of  the  larjre,  full-grown  worms,  and  1  think  they  have  gone  into 
the  chrysalis  state.  These  that  I  send  are  Just  hatched  out,  and  were  &11  tne  speci- 
mens I  conld  find. 
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Mr.  Newoomb  afterwards  (August  21)  sent  me  the  fully-grown  worms 
of  this  brood  which  were  then  at  work  on  the  trees. 

The  following  correspondence  and  extracts  will  give  an  idea  of  the 
extent  of  the  ravages  of  this  worm  in  Maine.  The  "juniper^  is  evi- 
dently a  local  name  for  the  hackmatack. 

# 

Another  deatrnctiTe  pest  has  put  in  its  appearance  in  the  shape  of  a  green  woim. 
It  preys  on  the  Jnniper  trees.  All  the  inniper  trees  in  the  swamps,  and  the  shade 
treesy  look  as  though  fire  had  scorched  them;  the  entire  foliage  is  eaten  in  a  few  days 
by  millions  of  these  worms. — Di^ver  Carr,  Bangor  Ccmmerolalf  Jnly  2d,  1883. 

FoxcROFT,  ^a^iitt  17, 1882. 

Tonr  card  to  the  Commercial  is  before  me.  The  worms  which  destroyed  the  juniper 
foliage  came  like  a  shower,  and  lasted  abont  a  week ;  they  eat  the  trees  clean,  and 
departed  all  at  once,  no  one  knows  where  or  when.  I  have  tried  to  find  one  to-day, 
but  could  not.  The  worms  were  green,  smooth,  about  three-fourths  of  an  inch  lon^ 
clustered  together  on  a  branch,  and  they  ate  continually,  I  should  think,  by  the  quick 
work  they  did  in  stripping  tiie  trees.    No  Juniper  escaped  destruction.    The  lower 

limbs  of  some  trees  were  left  untouched.  

C.  HILL. 

We  are  especially  obliged  to  Charles  O.  Atkins^  esq.^  Fish  Commis- 
sioner, and  who  traveled  extensively  during  the  last  summer,  for  infor- 
mation and  specimens.    He  writes  as  follows: 

Manchester,  Me.,  Augwt  25, 1883. 

The  editor  of  the  Kennebec  Journal  wrote  me  that  he  had  sent  yon  one  batoh  of 
hackmatack  worms,  and  was  about  to  send  you  another.  Doubtless  you  have  aU  you 
need,  I  did  not  come  upon  specimens  until  too  late,  though  now  that  I  have  onee 
found  them,  I  maryel  tnat  the  affected  trees  did  not  sooner  attract  my  attention^ 
They  are  all  about  here. 

I  nave  just  returned  from  a  trip  to  Grand  Lake  Stream,  Washington  County,  and 
wiU  giye  you  the  results  of  my  observations  on  hackmatack  insects. 

From  Grand  Lake  Stream  to  Princeton,  and  thence  to  Forest  Station,  by  staffe,  a 
distance  of  40  miles,  the  hackmatacks  (there  called  juniper)  had  been  attacked  by 
some  insect  that  had  shorn  off  the  foliage  of  the  upper  part  of  each  large  tree.  In 
aU  that  distance  I  did  not  see  a  dozen  trees  less  than  25  feet  high  that  had  been 
touched,  but  of  those  of  30  feet  and  upward  in  height  90  per  cent,  or  more  had  been 
attacked  at  the  top  and  denuded  (almost  completely)  down  on  an  average,  say  8  feet 
or  10  feet  from  the  top.  The  terminal  shoots  of  €he  main  stem  and  brancnes  did  not 
appear  to  have  been  eaten  off.  but  the  side  whorls  of  leaves  were  mostly  gone.  In 
some  oases  the  outer  extremities  of  large  limbs  below  the  region  generally  denuded 
had  been  attacked  near  their  extremities.  There  were  no  worms  to  be  seen  on  ^e 
trees.  I  climbed  one  tree  and  searched  it  carefully,  but  found  notbine.  On  descend- 
ing, however,  I  found  a  larva  crawling  on  my  coat  sleeve,  a  greenish  uate  color,  some 
three-fourths  of  an  inch  long,  with  black  head,  which  I  send  you  in  vial.  In  Hinkley 
Township  I  noticed  some  sphinx  larv»  on  hackmatack  tips,  and  inoloee  one.  I  nap- 
pose  it  was  feeding,  but  did  not  verify  supposition. 

From  Forest  to  Bangor,  wherever  I  saw  taree  hackmatacks  they  had  been  sener- 
ally  denuded  to  a  greater  extent  than  on  the  first  part  of  the  route,  and  the  work  was 
worse  as  I  approached  Bangor,  and  a  smaller  class  of  trees  had  been  attacked  than 
in  Washin^n  County. 

I  ascertained  by  inquiry  that  the  devastations  extended  eastward  as  far  as  OrUnd 
in  that  direction,  beyond  which  I  know  nothing. 

From  Bangor  westward  the  depredations  everywhere  appeared  (I  came  by  rail  to 
Readfield),  and  on  going  to  a  remote  part  of  my  farm  where  hackmatacks  grow,  I 
find  they  have  generally  suffered,  but  I  notice  here  that  trees  under  10  feet  in  neight 
have  generally  etcaped.  Here  I  find  that  the  dormant  buds  on  the  sides  of  the  twigs 
have  begun  to  push  out  a  new  growth,  which  is  now  one-fourth  of  an  inch  long. 

I  find  lots  of  empty  pupa  cases  in  the  turf  under  one  of  the  trees,  and  send  some 
in  a  vial ;  possibly  some  of  them  may  contain  pupe.    No  worms  to  be  seen  now. 

Mr.  A.  P.  Back,  of  Foxcroft  (postal  messenger  on  £.  &.  N.  A.  Railroad)  told  me 
that  they  were  at  work  in  his  vicinity,  and  had  committed  more  havoc  than  anywhere 
on  the  £.  &,  N.  A.  Railroad,  and  even  small  trees  had  been  completely  stripped. 

Hon.  Z.  A.  Gilbert,  of  East  Turner  (post-office),  (hin  farm  is  in  the  northwest  cor- 
ner of  Greene  and  southwest  comer  of  Leeds,  or  near  the  Androscoggin  River),  says 
the  hackmatack  worms  have  been  operating  in  his  vicinity  for  three  years.  After  toe 
first  attack  the  trees  all  leafed  out.  After  the  second  some  died,  and  now,  after  tha 
third,  many  appear  likely  to  die. 
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I  showed  the  laira  I  got  in  WMhington  County  to  both  Back  and  Gilbert,  sndth^ 
^bhoaght  it  might  be  the  same  that  they  had  seen  in  their  sections,  except  that  Mr.  G. 
>hooght  his  worms  were  more  positively  green  in  color.    He  said  it  was  oharacteristio 
f  them  to  work  first  at  the  top  of  the  tree,  as  I  had  observed  in  Washington  County, 
[r.  G.  is  secretary  Maine  Board  of  Agriculture.    It  looks  as  though  our  nackmatack 
Torests  might  be  totally  destroyed  by  this  insect. 
I  inclose  some  clippings  from  the  Home  Farm  referring  to  this  insect. 
I  also  send  you  some  terminal  shoots  of  white  pine,  m  which  you  may  find  living 
^Bpeoimens  of  a  borer  in  three  stages:  I  suppose  it  is  PisBodeB  ttroH,    In  one  grove  of 
"^rhite  pine  on  my  fiEkrm  it  has  taken  10  per  cent,  of  the  leading  shoots. 

CHARLES  G.  ATKINS. 

Grand  Lake  Stream,  Me.,  Fefn-uSry  27 y  1883. 

In  September,  after  reoeiving  your  request  to  send  the  ooooons  to  Providence,  I  ez- 
"MTnined  them  (hurriedly),  and  finding  some  defective  ones  concluded  the  whole  lot  was 
^^rorthless.  I  went  out  once  afterwards  to  get  some  more,  but  did  not  find  them.  I 
^^low  think  the  cocoons  I  had  were  mostly  sound  in  September  or  October,  and  possibly 
:snay  be  now,  but  my  keeping  them  dry  and  generally  warm  all  this  time  may  have  de- 
^itroyed  their  vitality.    Such  as  they  are  I  mail  them  to  you  herewith. 

I  learned  from  £.  C.  Smith,  of  New  Sharon,  Franklin  County,  that  the  worm  in 
question  infested  the  hackmatacks  in  that  town  last  year.  Also  fh>m  Z.  A.  Gilbert, 
mcretary  Board  Agriculture,  that  in  August,  1882,  he  made  a  t^ip  to  Aroostook  County, 
4uid,  my  inquiries  having  called  his  attention  to  the  matter,  he  looked  for  indications 
of  the  presence  of  the  nackmatack  worm  and  saw  none.  He  was  acquainted  with 
them  at  home  in  Androscoggin  County. 
Very  truly  yours, 

CHAS.  G.  ATKINS. 

The  hackmatacks  in  the  region  near  to  and  sonth  and  southeast  of  the 
Rangeley  lakes,  and  near  Phillips,  Me.,  were  also  defoliated  in  the  early 
part  of  the  summer  of  1882,  as  we  have  been  informed  by  Dr.  H.  O. 
Miller,  of  Providence,  B.  I.,  who  went  to  the  lakes  in  August. 

In  the  summer  of  1883,  we  found  the  females  laying  eggs,  and  young 
hatched  out  late  in  June  and  early  in  July,  from  Brunswick  to  Phillips, 
about  Lake  Umbagog,  especially  at  Errol,  N.  H.,  and  by  the  middle  ancl 
last  of  July  the  trees  were  nearly  stripped  of  their  leaves  throughout 
Maine,  and  many  trees  were  fatally  injured. 

lU  ravtiges  in  New  Hampshire. — ^In  Franoonia,  as  we  have  been  in- 
formed by  Prof.  W.  W.  Bailey,  of  Brown  University,  Providence,  the  hack- 
matacks were  stripped  of  their  leaves  about  the  middle  of  July,  1882 ; 
the  smaller  trees  suffering  most.  The  trees  wereobserved  by  him  August 
10.  We  noticed  at  Errol,  on  Umbagog  Lake,  numerous  trees  which  had 
been  killed  by  the  worms,  and  from  the  number  of  worms  seen  July  4th 
do  not  doubt  that  many  trees  in  that  section  were  at  least  partly  stripped 
a  wee|:  or  two  later. 

Its  tippearance  in  Massaohusetts.^'We  learn  from  Mr.  Andrew  Nichols 
that  the  European  larches  were,  in  1882,  attacked  by  ^^  worms"  in  tiie 
vicinity  of  Danvers,  Mass.  In  July,  1883,  the  worms  abounded  on  the 
same  trees,  specimens  being  sent  us  by  Mr.  Nichols.  We  observed  worms 
at  work  in  July,  1883,  on  the  European  larch  at  Lawrence,  Mass.,  and 
they  were  also  destructive  at  Danvers,  Mass.  Prof.  C.  S.  Sargent,  di- 
rector of  the  Arnold  Arboretum,  Brookline,  Mass.,  and  special  agent  of 
the  United  States  Census,  Forestry  Division,  writes  us  as  follows : 

I  have  not  heard  of  any  injury  to  onr  native  hackmatacks.  Three  or  four  years  ago, 
however,  I  noticed  that  specimens  of  the  European  larch  in  this  immediate  neigh- 
borhood were  suffering  from  the  attacks  of  a  larva,  which  I  gathered  and  submitted 
to  Dr.  Hagen.    I  inclose  his  note  upon  the  subject. 

A  copy  of  Professor  Hagen's  letter  is  here  inserted: 

Museum  of  Comparative  Zooloot, 

Cambridge,  Mobb,,  Jul^  7, 1881. 

The  larvflB  belong  to  the  Tenthredinidie  (Hymenoptera),  to  Nemaius  erichaonH  Hart. 
In  the  Canadian  Entomologist,  Vol.  XIII,  No.  2,  p.  37,  1881, 1  have  given  a  abort  no- 


142         REPORT  OF  THE   COHMISSIONEB  OF  AGRICULTURE. 

tice  coDceming  the  Bftme,  Bent  laet  year  from  tbe  Arboretfun.  The  mtiseiuii  is  Tery 
rich  in  Nenmtas,  bnt  does  not  poesesB  this  species,  which  is  rery  rmre  in  EnropSi  and 
hss  only  twice  before  1840  been  observed  to  oe  veiy  obnoxioos  to  the  laroh  in  Hol- 
stein  by  Tischbein  and  in  the  Hsrs  by  Sazesen.  Rstzebnrg,  in  his  Ust  work,  remarked 
only  that  it  is  rare;  bnt  may  prove  to  be  rather  obnoxioas.  The  species  is»  so  far  as  I 
know,  not  described  among  tlie  United  States  species,  sorely  not  under  its  orighkal 
name. 

The  following  note  by  Dr.  Hagen,  extracted  from  the  Canadian  Ento- 
mologist, is  the  one  ]?eferred  to  in  the  forgoing  letter : 

Nematus  erkhBonii  oh  Larix  eurapcea, — A,  large  number  of  larvse,  very  young  to  nearly 
full-grown,  sftne  probably  full-grown,  were  sent  living,  with  the  twigs.  The  larvie 
asree  perfectly  with  description  and  figure  in  Ratzeburg^s  Forst-Insecten,  Tom.  Ill, 
Fl.  3,  Fig.  4.  The  species  is  not  represented  in  the  collection  here,  neither  iu  the  larva 
nor  in  the  imago  state.  It  is  not  mentioned  in  Mr.  Norton's  catalogpie  of  N.  Am.  Ten- 
thredinid».  I  have  to  remark  that  the  larvA  of  the  three  other  species  living  in  Eu- 
rope on  Larix,  viz,  Ljfda  lariei$,  Nematus  soUm,  and  ooaipreMicj,  from  their  description, 
do  not  agree  with  those  sent  to  me.  I  am  indebted  to  the  Harvard  Arboretum  and 
its  director,  Mr.  Charles  8.  Sargent,  for  these  specimens. — Canadian  Entomologist, 
VoL  Xin,  No.  2,  p.  37, 1881. 

Its  appearance  in  Northern  New  Torh — ^Mr.  George  Hnnt^  of  Providence, 
who  is  a  close  observer  of  plant  and  insect  life,  and  who  annually  visits 
the  Adirondack  region  in  the  vicinity  of  Scroon.  Lake,  informs  us  tliat 
about  July  25  and  early  in  August  the  hackmatacks  were  seen  to  be 
entirely  defoliated,  no  leaves  being  left  on  the  trees  by  the  first  of 
August;  he  observed  the  effects  of  the  worms  at  Horicon,  Warren 
County,  and  Scroon  Lake,  in  Essex  County,  as  well  as  at  Pottersville. 
The  region  afiected  was  very  extensive,  covering  many  square  miles  in 
different  swamps.  Ko  worms  were  observed  in  1881.  He  has  presented 
us  with  some  of  the  worms,  which  are  of  full  size,  and  do  not  differ 
firom  Maine  spedmens.    They  were  fully  grown  July  28. 


HISTOBY  OF  THB  SFB0IX8  AND  ITS  HABITS. 

Notwithstanding  the  efforts  made  to  rear  the  larvae  of  this  species 
last  summer,  no  perfect  insects  were  obtained,  the  cocoons  famished  us 
by  Mr.  Atkins  having  been  all  parasitized  by  a  species  of  Pteromalus, 
a  parasite  of  the  hymenopterous  family  ChalcididsB;  while  of  two  fklse 
caterpillars  which  spun  cocoons,  neither  had  hatched  up  to  the  time  of 
writing. 

On  referring  to  the  great  work  of  Ratzeburg  on  forest  insecte,  the 
admirable  colored  figure  of  the  larva  of  Nematus  erichMnii  which  he 
gives  exactly  represents  the  peculiar  style  of  coloration  of  our  worms ; 
we  had  identified  it  as  perhaps  this  species,  or  as  the  young  of  one  rep- 
resenting it  in  this  country. 

It  appears  by  the  foregoing  extracts  that  Professor  Hagen  had  exam- 
ined the  larva  and  had  identified  it  as  Nematue  erichsoniu  ^e  are 
unable  to  find  any  differences  in  the  larvae  from  the  figure  of  the  Euro- 
pean species,  and  tbe  cocoons  are  of  the  size  and  form  as  figured  by 
Batzeburg.  A  description  of  the  fully  grown  larva  is  not  given  by 
Batzeburg.  The  eggs  are  described  by  Ratzeburg  (after  Tischbein)  as 
about  one-half  a  line  d"')  long,  white,  transparent^  laid  in  a  row  upon 
and  within  tbe  young  larch  shoots.  The  followiug  is  a  free  translation 
of  his  description  of  the  saw- fly,  which  he  calls  the  large  larch  saw-fly, 
and  figures  in  TheU  in,  PI.  IU,  Fig  4. 

A^'"  long  and  wings  expanding  lO-ll/"  In  sculpturing  and  coloring  so  great  a  suni- 
ladty  with  N.  9i^tMtrkmali$  i  that  it  would  be  mistaken  tor  it,  were  it  not  ibr  the  tarsal 
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^K0op4ike  dilatoticm  in  Utter  ipeoiei ;  but  there  is  in  place  of  the  -wing-bandv  only 
^  light  ehade  in  the  largest  cabital  cell ;  both  the  femoral  hooks  and  apoohyaes  are 
•aBlmoet  clear,  the  wing-angle  of  the  prothorax  brownish  white ;  the  whitisn  femoral 
^ngs  are  only  clear  on  the  hinder  legs,  and  on  the  abdomen  at  most  the  four  middle 
brings  aie  reddish-brown.  The  pnnetores  are  finer  than  in  If.  9eptentrionaM$,  especially 
the  eontellom  and  on  the  rather  shining  meeoetemum. 


Batzeborg  states  that  he  himself  has  not  obderved  this  insect^  which 
'Oecurs  in  Germany  and  other  parts  of  Europe.  It  apx)eared  on  the 
larch  in  the  Harz  Mountains  as  well  as  in  the  plains  of  Holstein.  The 
larvae  are  social,  bat  do  not  occar  in  such  thick,  crowded  clusters  as  do 
those  of  Lophyrus.  The  flies  make  their  apx>earance  toward  the  mid- 
dle of  June.  The  eggs  are  laid  usually  in  a  single  row  on  the  upper 
end  of  the  young  shoots,  two  or  three  sometimes  being  placed  together 
along  the  shoot.  The  eggs  are  inserted  in  a  little  slit  made  by  the  ovi- 
positor under  the  epidermis.  They  hatch  at  the  end  of  June  and  early 
iB  July,  and  the  larv£B  stop  eating,  becoming  fully  grown,  toward  the 
middle  of  August.  They  then  fall  hx)m  the  trees  and  spin  tneir  cocoons 
under  the  moss :  here  they  pass  the  winter,  and  in  the  following  May 
enter  the  chrysalis  state  within  the  cocoon,  to  appear  as  four- winged 
flies  in  June.  From  a  forestry  point  of  view,  adds  Bateeburg,  the  insect 
might  become  iDJurious  since  the  larvae  have  already  in  certain  seasons 
abounded  on  the  larches  in  sufiicient  numbers  to  attract  the  attention 
of  forestry  officers  in  Holstein. 

The  habits  of  the  American  worm  are  evidently  like  those  of  the 
European  species;  and  it  is  very  probable  that  the  insect  is  common  to 
both  Europe  and  Northeastern  America.  At  any  rate  our  species  could 
not  have  been  introduced  with  European  larches,  since  its  ravages  have 
been  committed  in  the  wilder,  less  frequented  portions  of  Maine,  New 
Hampshire,  and  New  York,  as  well  as  on  the  seaboard  in  towns  long 
settled.  In  brief,  the  habits  of  our  species  are  as  follows :  The  eggs  are 
laid  in  the  terminal  young  shoots  of  the  larch  from  about  the  middle 
of  June,  in  Massachusetts,  to  the  early  part  of  July  in  Northern  Maine, 
the  larvee  feeding  on  the  leaves  late  in  June,  and  in  July  and  early  August. 
By  the  last  of  July  to  the  first  week  in  August,  according  to  the  lati- 
tude, the  worms  are  nearly  fully  grown,  while  a  few  half-grown  ones  oc- 
cur on  the  trees  in  Maine  in  the  last  week  of  August  and  the  early  days 
of  September.  It  is  very  doubtful  whether  there  are  two  broods.  We 
will  now  give  a  more  detailed  account  of  its  habits. 

The  eggs  had  all  hatched  by  June  23-38 ;  few  were  to  be  found  at 
Brunswick,  although  the  incisions  made  by  the  female  were  colnmonly 
observed.  The  female  saw-fly  makes  about  a  dozen  incisions  in  the  ter- 
minal young,  fresh,  green  shoot,  sometimes  in  one  of  the  side  shoots 
next  to  the  terminal  one :  judging  by  the  shape  of  the  hole,  the  eggs 
are  of  the  shape  described  Oy  Batzeburg,  i.  e.,  oval  cylindrical  and 
about  1.5°^  in  length.  The  eggs  are  placed  in  two  rows,  alternating, 
not  exactly  parallel,  one  being  placed  a  little  in  advance  of  the  other. 
The  eggs  are  inserted  at  the  base  of  the  fresh,  soft,  young,  partly-devel- 
oped leaves  of  the  new  shoot,  which  is  usually  by  June  2(^0,  only  about 
an  inch  or  an  inch  and  a  half  in  length.  The  presence  of  the  eggs  causes 
a  deformation  of  the  shoot,  which  curls  over,  the  incisions  being  in  all 
cases  observed  on  one  (the  inner)  side  of  the  shoot.  In  many  cases  a  last 
year's  shoot  was  observed  with  the  scars  of  the  incisions  on  the  con- 
cavity of  the  shoot.  That  the  incisions  were  made  by  the  saw-fly  was 
proved  by  finding  a  freshly-hatched,  but  dead,  larva  in  one  of  the  holes. 
Sometimes  one  or  two  of  the  leaves  die  in  consequence  of  the  wounds 
made  at  their  base. 
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After  the  foregoing  lines  were  wntten  we  fortunately  observed  a 
female  in  confinement,  June  29,  while  engaged  in  the  process  of  oviposit- 
ing ;  we  should  judge  that  the  operation  of  sawing  the  slit  and  depositin 
the  egg  required  not  less  than  five  minutes,  and  perhaps  not  much 
than  that  length  of  time«    The  fly  had  been  evidently  at  work  for  som 
time  previous,  as  a  number  of  eggs  had  been  laid  along  the  shoot;  sh 
had  begun  at  the  farther  end  and  worked  down  to  the  base  of  the  new 
fresh,  green  shoot.    She  stood  head  downward  while  engaged  in  makin 
the  puncture,  and  was  not  disturbed  by  our  removing  the  larch  twi^^^ 
from  the  glass  jar  and  holding  it  in  our  hand  while  watching  the  move— _^ 
ments  of  Sic  ovipositor  under  a  Tolles  triplet.    The  two  sets  of  serratecK— I 
blades  of  the  ovipositor  were  thrust  obliquely  into  the  shoot  by  a  saw- 
ing movement ;  ^e  lower  set  of  blades  was  most  active,  sliding  in  an 
out  alternately,  the  general  motion  being  like  that  of  a  hand-saw. 
the  incision  is  sufficiently  deep,  the  egg  evidently  passes  through  th 
inner  blades  of  the  ovipositor,  forced  out  of  the  oviduct  by  an  eviden 
expulsive  movement  of  the  muscles  at  the  base  of  the  ovipositor.   Th 
slit  or  opening  of  the  Incision  after  the  egg  has  passed  into  it  is  qui 
narrow  and  about  It"*"*  in  length.    While  engaged  in  the  process  th 
antenniB  are  motionless,  but  immediately  after  the  ovipositor  is  with 
drawn  they  begin  to  vibrate  actively,  the  insect  being  then  in  search  oj 
a  site  for  a  fresh  incision. 

After  making  the  foregoing  observations  we  found  at  Phillips,  Me., 
July  1,  and  at  Errol,  N.  EL,  July  4,  numerous  twigs  containing  eggs,  an 
the  flies  were  also  observed  upon  the  trees  ovipositing.  Although  the 
slit  is  at  first  closed,  as  soon  as  the  embryo  increases  in  size  the  twigs 
swell  where  tiiey  have  been  incised  by  the  oviposito^  and  the  fiUts  en- 
large and  ga^ie  more  or  less,  becoming  much  larger  and  more  conspicuous 
than  when  the  eggs  are  first  deposited.  It  would  thus  appear  that 
oviposition  t^es  place  about  a  week  later  in  the  vicinity  of  Brunswick, 
Me.,  than  in  Essex  County,  MasaEMshusetts,  and  about  a  week  later  in 
Northern  Maine  and  New  Hampshire  than  on  the  ceast  at  Brunswick. 

When  the  larva  batches,  the  incision  gapes  open,  leaving  an  ovid  hole. 
Out  of  this  gape  the  larva  creeps,  and  it  rarely  eats  the  terminal  shoot, 
but  crawls  upon  the  leaves  of  the  whorls  next  to  the  terminal  shoot.  "^ 
At  first  it  nibbles  one  side  of  the  needle  or  leaf^  leaving  it  half  eaten  ^  ^ 
and  roughs  serrate^  and  partly  withered  along  the  edge.    The  h^f-  '^ 

eaten«  withered  leaves  of  unequal  length  in  a  whorl  on  the  ends  of  the  ^ 

smaller  branches  enaUe  one  to  detect  the  presence  of  the  young  worms 
on  the  tree* 

UsnaU^'  after  the  young  lame  have  shed  their  first  skin,  they  collect 
cm  the  vertii^ils  of  the  larch  and  almost  invariably  begin  to  eat  the 
iHHxlle^  one  al^er  another,  beginning  at  the  distal  end  and  eating  the 
leaf  obliquely  uutU  «aly  a  short  stump  is  left;  in  this  way  one  verticil 
al[ter  another  i$  e^iten,  and  when  the  worms  are  half-grown  they  occa- 
^iUially  i^olUvl  an^unl  the  main  stem  of  the  twig  in  singular  clumps  or 
ebi^cr^  the  hinder  j>art  of  the  body  curled  over  their  bs^s,  and,  owing 
to  their  oblique  iH>s(ure  in  relereuoe  to  one  another,  appearing  like  a 
l^dt  oT  w\unus.  Thun  ;idugu!ar  a|>pearaiiee  was  briefly  notioed  by  Batze- 
bur£%  The  easting  iic  exex^^iuent  are  km^.  cylindrieaL,  more  or  less 
tJi^iH^^tnl  at  each  entL  ihir  saw-fly  diflen?  $iighUy,  as  has  been  de- 
^'viUnU  tV\>m  the  German  in  the  e^;:^  being  laid  at  the  base  of  the  leaves 
iUi  the  iieMfl>-^^>wn  &lKK>t^  rather  thaa  on  or  just  under  the  epidarmis 
\xf  the  lajit  year"^  ;^kH:!s  where  we  have  rv|)eatedly  aad  in  vain  searched 
t\u^  th^m.  11h>  Wv;ie  vei^  ob^*i:v^l  to  Isu^^h  out  &>mi  June  20  to  dO  at 
ltruu»\^  K'X>  Me. 


SQ 
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The  larraB  appear  to  attain  their  full  size  in  about  five  to  seven  days 
after  hatching ;  certainly  less  than  or  not  more  than  ten  days.  There 
appear  to  be  bat  three  molts  or  changes  of  skin,  i.  e.<,  four  stages  of  the 
larvse.  In  casting  the  skin,  the  head  splits  open  along  the  median  line 
of  the  vertex,  and  the  epicraniam  or  sides  of  the  head  split  apart  on  each 
side,  leaving  the  clypeus  and  labmm  in  place;  then  the  body  is  drawn 
oat  of  the  rent,  the  skin  adhering  to  the  needle  or  leaf. 

DESCRIPTION. 

The  egg. — Slender,  cylindrical,  tapering  rapidly  towards  each  end.    Length,  1.2«". 

Lartfa  at  the  time  of  hatching. — The  head  very  large,  much  wider  and  higher  tlian  the 
body  before  the  latter  fills  oat  from  eating;  dnsky  or  smoky  green,  noii  olaok,  darker 
in  front  on  the  clypeas  and  labmm  than  elsewhere ;  eyes  black ;  thoracic  legs  smoky 
^reen.  Body  uniformly  pea-green;  the  head  and  thoracic  legs  soon  become  darker, 
And  the  body  fills  out  and  becomes  a  little  larger  after  the  larva  has  taken  food, 
length,  a-S-S"". 

Larva  after  the  fimt  molt. — Body  pale  green,  without  the  glaucous  pearlv  bloom  of 
tbe  two  later  stages;  head  and  thoracic  feet  black ;  the  segments  wnnkled  at  in  the 
«4lalt;  hut  the  short  black  spines  of  the  two  later  stages  are  not  to  be  seen.    Length, 

Larva  after  the  second  molt. — ^It  now  has  the  peculiar  glaucous-green  bloom  of  the 
ftdnlt  on  the  upx>er  part  of  the  body,  the  body  being  palo  pea-green  beneath  and  low 
<lown  on  the  side,  while  the  black  spines  on  the  abdominal  segments  are  distinct  and 
arranged  as  in  the  full-fed  worm.    Length,  12™**. 

Larva  of  fourth  and  last  stage  (PI.  Ill,  Fig.  Ifc).  Length  at  first,  14-16""".  Body 
'^rith  three  pairs  of  black  thoracic  and  seven  pairs  of  abdominal  legs,  the  color  of  the 
nnder  aide  of  the  body.  (The  larva  may  be  distinguished  from  Lophyms  worms  by 
Iiaving  one  pair  less  of  abdominal  legs,  the  latter  having  eight  pafrs.)  Body  rather 
long  and  slender;  less  plump  than  in  the  Lophyrus  ahietis.  Head  round,  jet-black  (it 
is  usually  reddish  in  Lophyrus);  seen  from  in  front,  regularly  circular,  mandibles 
4-toothea;  maxillse  4-jointea,  the  Joint's  lougior  than  in  Lophyrus;  the  mala  or  inner- 
most lobe  broad  and  large  at  the  end,  with  about  ten  stiff  long  setse  (in  Lophyrus  the 
xnala  is  much  smaller,  with  only  three  very  short  setse  or  stiff  spines).  The  body  is 
c»f  a  x>ecnliar  glaucous-green  color,  like  that  of  the  under  side  of  the  leaves :  the  glau- 
ooas-green  dorsal  region  is  plainly  separated  from  the  paler  under  side  of  tne  body  by 
9  definite  line.  There  are  no  lateral  stripes  or  spots.  Tbe  first  three  (thoracic)  seg- 
znen^  behind  the  head  are  plain,  with  no  minute  warts;  but  around  each  abdominal 
segment  except  the  last  run  two  parallel  double  rows  of  minute  dark  dots  or  warts, 
>>Qt  with  no  minute  short  hairs  as  are  seen  in  Lophyrus  ahietis^  while  the  snpra-anal 
plate  is  free  from  such  dots  and  hairs.    Length  just  before  transformation,  l&n™. 

The  worm  is  at  once  distinguished  from  any  other  saw-fly  larv»,  on  pines,  spruce, 
And  firs,  by  its  larger  size,  its  color,  and  by  its  jot-black  head  and  its  seven  pairs  of 
abdominal  legs. 

Cocoon. — Larger  and  darker  than  that  of  Lophyrus  abietis.  Length,  lO^" ;  diame- 
ter, 5»™. 

The  imago  or  saw-fly  (5  females). — ^A  very  large,  thick -bodied,  black  species,  with 
abdominal  segments  2  to  5,  and  part  of  the  sixth  bright  resin-red. 

Head  black ;  maxillary  and  labial  palpi  pale  whitisn  flesh-color.  Antenn»  tanering 
to  the  end,  black,  9-ioint^;  the  scape  with  two  small  short  joints,  the  second  snorter 
than  the  fiirst;  the  nagellum  7-jointed,  the  second  joint  considerably  shorter  than  the 
first,  and  slightly  longer  than  the  third;  the  tv^o  terminal  joints  of  equal  length  and 
slightly  paler  than  the  rest  of  the  antennie.  The  clypeus  and  especially  the  labrum 
covered  with  white,  stiff,  short  hairs,  as  also  the  gense  in  front.  Head  and  thorax 
uniformly  black,  under  the  triplet  seen  to  be  pilose.  Bas&l  segment  of  the  abdomen 
black,  segments  2  to  5,  bright  resinous  red,  including  the  basal  third  of  the  6th,  thiy 
segment  beneath  being  entirely  red. 

First  and  second  pair  of  logs,  including  the  trochanters,  pale  flesh-color,  the  femorau 
however^  somewhat  reddish  and  tipped  at  the  distal  end  aoove  with  black;  the  third 
pair  of  femora  red,  like  the  abdomen,  black  at  tip ;  tibiie  piULe.  black  on  tiie  outer 
third;  tarsi  black,  the  under  spines  pale,  including  the  base  of  the  claws.  End  of 
abdomen  and  ovipositor  black.  Wings  with  the  costa  as  far  as  the  stigma  reddish; 
stigma  and  veins  olack.  Only  three  subcostal  cells,  the  basal  squarish,  one  not  being 
completed,  a  short  obsolete  vein  projecting  from  near  the  stigma. 

Length  of  body,  ll**"* ;  of  antenna,  6.5™™ ;  of  fore  wing,  9™™ ;  expanse  of  wings,  20- 
21™™.    One  specimen  considerably  smaller  than  the  others. 

10  A— ^83 
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REMEDIES. 

It  is  obvious  that  in  swamps  in  the  remoter  parts  of  the  country  thes 
worms  cannot  be  subdued ;  they  will  run  their  course,  and  probabl; 
such  a  visitation  as  that  of  1881-'82  will  not  happen  again  for  a  term  o 
years.  To  prevent  their  killing  shade  trees,  particiSarly  small  ones 
jarring  the  trees  will  prove  a  good  remedy,  the  worms  once  shaken  ol 
the  tree  cannot  ascend  the  trunk,  as  they  do  not,  like  canker  worms 
climb  trees  or  let  themselves  down  by  a  thread.  Small  trees  may  als< 
be  showered  with  solutions  of  Paris  green,  or  the  various  fluid  insecticide 
recommended  in  the  recent  reports  of  the  Entomologist  of  the  Depart 
ment  of  Agriculture. 

PARASITES. 

A  number  of  cocoons  sent  us  in  1882  by  Mr.  Atkins  were  found  to  b 
in  every  case  tenanted  by  a  minute  chalcid  parasite,  belonging  to  th 
genus  Pteromalus.  If  new  it  may  be  called  Ptercnialua  nemaiuM 
{Plate  Xn,  Fig.  8).  About  a  hundred  of  these  issued  from  the  cocoon 
in  the  breeding-box  during  May,  1883.  This  parasite  must  therefore  1) 
a  most  destructive  enemy  of  the  larch  worm. 

We  also  noticed  several  bugs,  a  species  of  Podwiw,  near  the  commo 
spinosus.  preying  upon  the  fully-grown  worms  5  it  ascends  the  trees  an 
pierces  ihe  worm  with  its  beak,  carrying  it  down  the  tree,  and  suckin 
it's  bloody  rendering  it  lifeless. 

THE  SPRUCE-BUD  TORTRIX. 

{Tortrix  fumiferana  Clemens.) 
Order  Lepidoptera;  family  Tortrioid^. 

[Plate  III,  Fig.  3.] 

The  most  destructive  enemy  of  the  spruce  and  flr  in  Lincoln,  Sap 
ahoc,  and  Cumberland  Counties,  Maine,  is  the  Spruce  Tortrix. 

The  habits  of  this  insect  while  in  confluement  have  been  studied  1 
Prof.  C.  H.  Fernald,  of  the  Maine  State  Agricultural  College,  Oroi 
Me.,  and  his  account  published  in  the  American  Naturalist  for  Januai 
1881.  In  the  account  of  the  ravages  of  a  caterpillar  on  the  sprue 
on  the  coast  of  Maine  in  Bulletin  7  of  the  United  States  Entomo 
gical  Commission,  we  refer  to  this  insect,  which  we  were  unable  to  id( 
tify,  as,  after  repeated  search  in  the  latter  part  of  the  summer,  we  fail 
io  discover  any  traces  of  the  insect  in  any  stages.  In  our  account ' 
gave  greater  prominence  to  the  operations  of  borers  and  bark  beet) 
than  to  those  of  this  caterpillar;  and  while  considerable  damage  w 
undoubtedly  done  to  spruces  and  firs  in  Sagadahoc  and  Cumberla 
Counties  by  those  beetles,  from  farther  inquiries  and  field-work  carri 
on  in  June  and  July,  1883,  in  diflferent  parts  of  Maine,  we  now  ha 
little  doubt  but  that  the  destruction  of  spruces  and  0rs  along  the  co; 
of  the  State  was  mainly  due  to  the  attacks  of  this  insect. 

The  difterent  climatic  causes  alleged  to  destroy  forest  trees  in  gener 
would,  in  the  present  case,  have  injured  pines  and  hard-wood  trees, 
well  as  spruces  and  firs,  and  the  destruction  would  have  been  genen 
whereas  the  trees  have  been  killed  by  a  caterpillar  which  is  not  kno^ 
to  live  upon  pines  nor  any  trees  but  spruce,  fir,  and  occasionally  t 
hemlock  and  larch.  Individual  trees,  or  clumps  of  trees,  were  attack( 
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^^^liether  in  high  and  exposed  Bitaations  or  in  hollows ;  occasionally  from 
Buch  centers  the  worms  seem  to  have  increased  and  spread  from  year  to 
year,  until  all  the  trees  in  localities  several  square  miles  in  extent  were 
billed.  Moreover,  as  we  have  seen  in  the  case  of  the  attacks  of  the  larch 
'^orm,  the  defoliation  of  spruces  and  firs  repeated  two  and  perhaps  three 
stiinmers  is  sufficient  to  either  kill  the  tree  outright,  or  so  weaken  it  that 
park-boring  beetles  can  complete  the  work  of  destruction.  We  are  now 
Inclined  to  the  opinion,  then,  that  the  Bud  Tortrix  is  the  sole  or  at 
^east  main  cause  of  the  destruction  of  spruces  and  firs  in  Oumberland 
^ud  Sagadahoc  and  Lincoln  Oounties,  Maine,  and  that  by  their  attacks 
^ey  render  the  trees  liable  to  invasion  by  hosts  of  bark  beetles. 

ITS  HABITS  AND  TBAN8F0BMATI0NS. 

The  spruce-bud  worm,  as  we  observed  in  Oumberland  Oounty.  also  at 
:^Iullips,  and  near  the  Bangeley  Lakes,  on  the  road  from  Phillips  to 
-^angeley,  where  the  trees  by  the  roadside,  as  well  as  in  the  woods, 
'^ere  attacked  by  them,  so  that  they  looked  as  if  a  light  fire  had  passed 
^hron^h  them,  feeds  upon  the  leaves  or  needles  of  the  terminal  shoots, 
Ooth  uie  first  and  previous  year's  growth.  The  worm  gnaws  the  base 
Of  the  needles,  separating  them  fjrom  the  twig,  meanwhile  spinning  a 
silken  thread  oy  which  the  needles  and  bud-scales  are  loosely  attached 
to  the  twig :  the  worm  moving  about  in  the  space  between  the  twig  and 
the  loosenea  needles  and  bud-scales,  and  not  living  like  many  leaf-rolling 
Caterpillars  in  a  regular  tube. 

The  caterpillar  sometimes  draws  together  two  adjacent  shoots,  but 
tills  is  rarely  done;  hence  while  it  is  at  work  it  scarcely  alters  the  appear* 
^nce  of  the  tree,  and  its  presence  is  only  known  when  the  worms  are 
^l>undant  enougn  to  partlv  defoliate  the  trees. 

The  worms  in  June,  1883,  were  in  Cumberland  County  most  abundant 

^Where  the  dead  or  partially  dead  spruces  abounded ;  but  individual 

Xvorms  could  be  obtained  by  beating  any  spruce  or  fir  in  any  locality, 

Allowing  that  in  years  of  immunity  from  its  attacks  the  insect  is  a  com- 

^Knon  and  widespread  species.    We  found  the  worms  most  abundant  in 

Spruces,  firs,  and  even  hemlocks,  July  1  and  2,  between  Phillips  and  Eange- 

ley,  but  after  passing  through  all  the  Bangeley  Lakes,  and  going  from 

^rrol,  K  H.,  to  Berlin,  Gorham,  Jackson,  and  Conway,  "N.  H.,  we  found 

%hat  the  spruces  and  firs  throughout  Nortnwestem  Maine  and  the  White 

fountain  regions  had  suffer^  no  widespread  damage.    One  and  per- 

liaps  two  ra&er  extensive  tracts  of  dead  spruces  were  observed  at  a 

distance  from  the  stage  road  near  Bangeley,  but  throughout  the  vast 

opruce-clad  forests  observable  firom  the  lakes  themselves  no  such  tracts 

cif  dead  trees  were  to  be  seen.    On  the  contrary,  the  spruce  forests  of 

the  Bangeley  Lake  region  appeared  to  be  as  green  and  fresh  as  any 

forest  we  have  ever  seen.    The  dead  spruces  at  the  water's  edge  of  the 

middle  lakes  were  evidently  due  to  the  high  water  held  in  by  the  middle 

and  lower  dams  during  the  last  two  years.  As  in  any  forest,  there  were 

individual  dead  trees,  sometimes  small  clumps  of  them,  where  the  trees 

had  died  as  the  results  of  tornadoes  or  of  borers.    The  persons  living 

by  the  lakes,  lumbermen  and  others,  informed  us  that  there  had  been 

no  extensive  destruction  of  evergreen  trees  in  this  region. 

The  spruce-bud  worm  attains  its  full  size  and  stops  feeding,  ready 
to  transform  to  a  chrysalis,  in  Cumberland  County  by  the  20th  to  30th 
of  June,  and  about  the  Bangeley  Lakes  and  in  the  White  Mountain 
region  a  few  days  or  nearly  a  week  later. 

When  about  to  change  to  a  pupa  it  remains  in  its  rude  shelter  or 
hiding  place  under  the  loosened  leaves  of  the  shoot,  wber6  it  turns  to  a 
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chrysalis,  without  spinning  a  regular,  even,  thin  cocoon.  It  remains  in 
the  chrysalis  state  about  six  days.  Those  pupating  at  Brunswick,  Me., 
June  28  and  29,  issued  as  moths  July  4  aifd  5.  When  the  moth  is  ready 
to  break  forth  from  the  pupa,  the  latter  wriggles  part  way  out  of  its 
hiding  place,  and  the  moth  issues,  leaving  the  rent  pupa  skin  projecting 
half  way  out  of  the  end  of  the  shoot.  The  moths  tiien  appear  finom  the 
first  to  the  middle  of  July.  July  16,  after  our  return  from  an  absence 
of  two  weeks,  we  found  that  the  moths  of  both  sexes  had  issued,  and  that 
the  femides  had  laid  their  eggs  in  curious  little  patches  on  the  sides  of 
the  breeding-box.  They  must  have  issued  about  the  6th  to  7th  of  July, 
and  immediately  laid  their  eggs,  as  in  one  patch  the  shells  were  empty, 
with  a  small  orifice  in  the  shell,  out  of  which  the  larvse  had  crept 
Another  patch  was  found  with  a  dark  spot  in  each  egg  showing  tiie 
headof  theembryocaterpillar:  these  hatched  July  18, 19.  Itthus  appears 
that  the  embryo  develops,  and  the  caterpillar  hatches,  in  about  ten  days 
after  the  eggs  are  laid. 

The  eggs  are  very  curious  and  very  unlike  those  of  most  moths.  They 
are  pale  green,  scale-like,  broad,  flat  beneath,  moderately  convex  above, 
oval  cylindrical,  a  little  longer  than  broad,  and  in  all  those  which  I  ex- 
amined, both  those  containing  the  embryos,  and  those  which  were  empty, 
the  surfiEice,  contrary  to  Professor  Femald's  statement,  was  under  a  lens 
seen  to  be  finely  but  irregularly  granulated.  The  shell  is  thin,  and  at  first 
unusually  soft.  Length,  0.9-1.4"'";  breadth,  0.8-1""*.  The  patches 
were  about  3°"  in  diameter,  and  composed  of  a«  many  as  30  eggs. 
The  eggs  overlapped  each  other  irregularly,  leaving  about  a  third  or 
fourth  of  the  su^ce  of  each  egg  exposed. 

From  the  form  and  size  of  the  egg-mass  it  is  evidently  attached  by  the 
moth  to  a  terminal  twig.  The  caterpillars  on  hatching  do  not,  as  Femald 
observes,  eat  the  shell.  They  hatch  about  or  soon  after  the  middle  of 
July,  and  it  is  most  probable  that  the  caterpillars  become  partly,  per- 
haps almost  wholly,  grown  before  the  end  of  autumn,  and  pass  the  winter 
among  the  terminal  shoots  of  the  tree,  to  finish  their  transformations  the 
following  June  and  July.  It  is  certain  that  there  is  but  a  single  brood  of 
caterpillars.  Professor  Ferhald,  in  his  article  in  the  American  Ifaturalist^ 
describes  the  process  of  egg-laying.  He  has  bred  from  the  worms  im 
ichneumon  (Pimpla  conquiaitor),  several  dipterous  parasites  and  a  hair- 
snake.  We  have  found  the  insect  to  be  remarkably  free  from  parasites, 
having  bred  about  25  of  the  moths  without  rearing  any  parasites. 

DESORIPTIVB. 

« 

Larvaffirii  $iage, — ^When  fint  hatched  the  young  caterpillar  is  nniformly  pale  pea- 
green,  with  a  yellowish  tint.  Head  dark  brown,  bat  the  cervical  shield  pale  amber, 
with  two  dark  dots  on  the  hinder  edge ;  hairs  nearly  half  as  long  as  the  body  is  thick; 
length  2.5™°^.  At  this  time  the  young  worms  are  very  active,  letting  themselves 
down  by  a  thread  as  readily  as  when  fally  grown. 

Larva  brfore  last  molt. — Body  not  quite  so  thick  as  full-fed  worm ;  more  nnifoirmly 
rust-red  brown :  the  piliferous  warts  duller  in  color,  sometimes  not  much  paler  than 
the  rest  of  the  i>ody  towards  the  head,  though  higher  and  more  distinct  towards  the 
end  of  the  body.  Head  black  and  prothoracic  shield  black,  the  latter  pale  on  front 
margin ;  no  well-marked,  broad,  lateral,  yellowish-brown  band  such  as  characterizes 
the  adult.    Length  12-13""^. 

Larva  (fiUUfed), — Body  unusually  thick  and  stout,  tapering  gradually  from  the 
middle  to  the  end,  and  slightly  flattened  from  above,  as  usual ;  hesul  not  quite  so  wide 
as  the  bod^,  of  the  usual  form,  dark,  almost  black-brown,  but  lighter  tiian  before  the 
last  molt;  mouth-parts  dark,  with  paler  membranous  rings  at  the  artionlations ; 
anteniuD  with  the  terminal  joint  black. 

Prothoracic  shield  pale  brown,  paler  than  the  body»  with  a  pair  of  dark  blotches  on 
the  hinder  edge  in  the  middle,  and  other  scattered,  smaller,  dark,  irregular  blotches,  /   ^ 

of  which  two  are  situated  in  the  middle  of  the  front  edge,  the  latter  pale  whitish.  ^ 

Body  rich  amber-brown,  diffased  with  olive-green,  especially  on  the  satores;  with  f   ^ 
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'^^ery  oonspicnons  and  showy,  laree,  whitiBli-yelloWy  piUferona  warta,  forming  flat- 
"tened  minate  tnberoles,  with  a  dark  center  from  which  the  hair  ariaes.  iSn  the 
tiop  of  the  second  and  tnird  thoracic  seemente  is  a  transYerse  row  of  four  sach  warts 
on  each  segment ;  on  the  upper  side  of  the  abdominal  segments  are  fonr  warts  arranged 
in  a  short  trapezoid;  they  are  far  apart  transversely,  but  nnnsually  near  toge^er 
lUitero-jKMterior  to  the  body ;  on  the  penultimate  segment  is  a  median,  broad,  ilght- 
yellowish  spot  on  the  hinder  edge  of  the  segment;  a  Targe,  round,  convex  area,  form- 
ing the  supra-anal  plate,  from  which  arise  about  six  nne,  long,  pale-brown  hairs. 
Ajial  legs  spreading,  with  two  or  three  piliferous  callosities ;  the  terminal  segment  and 
itnal  legs  concolorous,  with  an  irregular,  broad,  pale-yellowish,  lateral  band  reaching 
to  the  prothoracic  segment^  and  sughtly  tintred  with  ferruginous.  *  In  this  band,  on 
tlie  side  of  each  segment,  is  a  pale- whitish.  Battened  wart,  directly  in  front  of  and 
Adjoining  the  spiracle;  along  the  narrow,  lateral,  fleshy  ridge  on  each  segment  fti  a 
long,  narrow,  pale-yellowish  wart.  Beneath  dull,  livid  greenish,  with  (on  each  seg- 
ment) a  transverse  row  of  four  briffht-yellowish  warts,  concolorous  with  those  above; 
%he  two  inner  ones  are  minute,  &e  outer  ones  much  larger.  Thoracio  legs  black-* 
lirown ;  the  four  pairs  of  abdominal  median  legs  are  pale,  almost  whitish ;  all  the 
liairs  are  fine  and  light-brown  in  color,  and  one-half  as  long  as  the  body  is  broad. 
XfOngth  19»». 

Puptk. — ^Body  very  thick,  the  thorax  especially  unusually  swollen ;  the  body,  soon 
sKfter  changing,  pale  horn-colored,  striped  with  brown ;  antennsB  and  legs  dark  horn- 
color  or  dull  tan-brown;  wings  pale,  with  the  veins  dark;  the  thorax  pale  horn, 
spotted  with  dark  tan-brown,  with  tluree  irregular,  dark,  dorsal  stripes ;  meso-scutel- 
Inm  and  metanotum  dark;  abdominal  segments  above,  with  two  rows  of  stout  spines ; 
9^  lateral  row  of  dark  spots,  and  a  median  spot  on  the  two  basal  segments ;  similar 
spots  on  the  succeeding  segments  lengthenea  and  ooimeoting  the  lateral  spots.  Be- 
neath are  two  irregular  rows  of  diffhse  spots  j  the  hinder  edge  of  the  segments  dark- 
ened ;  the  terminaJ  segment  uniform  dark,  shining,  tan-brown,  ending  in  a  long,  stout 
point,  on  each  side  of  which  are  two  tightly-ourled  spines,  and  two  stouter  but  less 
curled  larger  ones  at  the  end,  arising  from  a  common  base.    Length  12°^. 

The  moUi, — A  large  species,  with  a  stout  body,  and  larce  broad,  oblong  fore  wings ; 
the  costa  not  excavated  towards  the  apex,  but  full  ana  regularly  though  slightly 
curved,  the  apex  being  rectangular;  head  and  body  umber-brown.  Palpi  very  stout ; 
terminal  joint  short,  Pore  wings  umber-brown,  the  brown  sometimes  replaced  by  rust- 
red  ;  ground-color  bluish -slate ;  on  the  inner  fourth  of  the  costal  edge  are  four  unequal, 
triangular,  brown  spots,  the  second  and  fourth  connecting  with  an  elongated  trans- 
verse brown  patch  in  tne  middle  of  the  wing.  From  a  point  at  or  Just  within  tiiie 
middle  of  the  costa  a  very  oblique,  distinct,  broad,  brown  band  crosses  the  wing  in  a 
^gzag  course,  ending  at  or  near  the  outer  third  of  the  internal  edge  of  the  wing.  This 
broad  band  extends  out  towards  or  connects  with  a  pre-apioal  brown  paten  on  the 
costa ;  it  also  sends  an  angle  inwards  behind  the  median  vein,  and  again  another  angle 
outward  opposite  the  inwardly-directed  angle.  There  are  often  two  distinct,  costal, 
whitish  dote  (sometimes  wanting)  just  before  the  apex,  while  the  apex  itself  is  brown. 
There  is  also  a  large  brown  patch  in  the  middle  of  tne  wings  near  the  outer  edge. 
There  are  numerous  fine,  short,  transverse,  brown  lines  dividing  the  wine  into  squares 
or  checks,  bordered  with  brown.  The  bands  and  short  lines  are  more  or  less  confluent 
or  separate,  varying  much  in  this  respect.  Some  females  differ  in  the  umber-brown 
being  bri^nt  rust-red,  and  the  clay-blue  pale  ferruginous  brown,  while  the  broad, 
median,  zigzag  band  ia  umber-brown  on  the  edges  and  bright  rust-red  in  the  middle, 
and  the  wing  u  covered  with  an  irregular  network  made  by  the  short  transverse  and 
longitudinal  dark-brown  lines  enclosing  rust-red  or  smoky-red  patches. 

I^gs,  body,  and  hind  wings  glistening  umber-brown ;  tarsi  ringed  with  pale  brown. 
The  abdomen  of  the  female  is  very  stout ;  that  of  the  male  ending  in  a  long,  distinct, 
hairy  tuft.  Described  from  perfectly  fresh  specimens,  5  ^ ;  89.  Length  of  body  9-10"™ ; 
of  fore  wing  10-12™™;  expanse  of  wings  19-22™™. 

THE  SPEUCB  NEMATUS. 

{Nematus  integer  Say.) 

Order  Hymenoptera;  family  TENTHR^iDiNXDJa. 

[Plate  Xni,  Figs.  6,  6a,  66,  6c.] 

Although  this  insect  is  not,  so  far  as  known,  especially  destructive  to 
evergreen  trees,  yet  it  is  common  over  the  Northern  States  and  may  at 
times  prove  obnoxious.  It  occurs  on  the  spruce  in  Maine  in  the  latter 
part  of  summer,  and  feeds  separately,  not  being  gregarious  as  in  most 
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species  of  Lophyrus  or  the  Larch  Nematus.  It  is  possible  that  the  fly 
escapes  from  the  cocoon  in  the  antnmn,  bnt  as  a  mle  it  without  doubt 
passes  the  winter  in  the  cocoon,  the  fly  making  its  appearance  in  the 
late  spring  and  early  part  of  June,  specimens  having  been  found  dead 
in  the  breeding-box  in  the  middle  of  May. 

DESCRIPTION. 

The  larva. — The  body  is  loDg,  broader  tban  the  bead;  pale  pea-green ;  of  the  color 
of  tlie  loaves  of  tbe  spruce  among  which  it  feeds.  The  liead  is  smooth)  of  the  same 
color  as  the  body,  with  a  dark  patch  eztcDding  upward  behind  each  eye.  Body  not 
spotted,  but  with  a  dorsal  dark  green  stripe,  bordered  on  each  side  with  whitish 
glaucous  creen.  Along  the  body  is  a  lateral  conspicuous  broad  white  stripe,  the  strijie 
much  scalloped  below.  Body  beneath,  and  abdominal  legs,  uniformly  green ;  thoracio 
legs  pale  honey  vellow,  except  at  base*   Length  17»™. 

Cacoon.—Of  the  usual  oval  cylindrical  form ;  of  a  pale  horn  color,  of  the  UBual 
density,  the  walls  being  opaque.    Length  13°»™ ;  diameter  4'"«. 

The  saw-fly  {imago)  pi  females]. — Autennse  9-joiuted :  fiagellnm  minutely  hirsute, 
7-jointed,  the  two  basal  joints  of  uagellnm  ec^ual  in  length:  head  and  body  dull  amber 
yellow  (testaceous) ;  eyes  black  ;  ocelli  situated  in  a  oark-brown  patch ;  a  black 
irregularly  triangular  spot  above  the  insertion  of  each  antenna,  being  situated  in  a 
pit  between  the  eyes  and  the  inner  edge  of  the  broad  orbits.  A  single  minute  trian- 
gular black  spot  between  the  antennse ;  clypeus,  labrum,  and  palpi  pale  dull  amber 
(testaceous),  conoolorous  with  the  head ;  the  mandibles  dark  at  tips. 

Prothorax  above  not  spotted.  Mosonotum  with  three  longitudinal,  dark,  broad 
stripes ;  predscutum  dusky  reddish  brown,  pale  on  the  sides ;  on  the  middle  of  each 
half  of  tne  scutum  a  broad  blackish  band  reaching  the  front  edge,  but  not  extending 
posteriorly  behind  a  point  parallel  with  the  apex  of  the  scutelluur.  Behind  and  be- 
tween the  ends  of  these  dark  bands  are  two  smaU  dark  spots.  .  Scutellum  on  tiie 
posterior  half  dark  brown ;  the  metascutum  is  black.  Sides  of  the  thorax  and  beneath 
pale  faded  amber  (testaceous),  with  a  triangular  black  spot  on  the  sides  of  the 
prothorax  below  and  in  front  ot  the  wings. 

Abdomen  of  the  same  color  as  the  rest  of  the  body,  but  on  the  sides  and  beneath 
with  a  greenish  tinge ;  above  black,  especially  towards  the  base,  next  to  the  thorax ; 
the  segments  above  being  banded  transversely  with  black  on  segments  1-8,  the  bands 
growing  shorter  (transversely)  behind,  until  on  the  8th  segment  the  dark  band  is 
scarcely  wider  than  long  ^  the  black  bands  extend  on  each  side  of  the  fbont  edge  of 
each  segment,  forming  a  point  on  each  side.  Under  side  of  meso-  and  metathorax  a 
little  duskv. 

Fore  and  middle  pair  of  legs  testaceous;  extreme  tips  of  tibiie  and  tarsal  joints  with 
a  very  narrow  black  ring ;  uist  tarsal  joint  with  the  pad  (nul  villus)  and  end  of  claws 
dark.  Hind  legs :  femora  in  color  testaceous ;  tibi^  a  little  dusky,  paler  towards  the 
femora ;  aU  the  tarsal  joints  equally  dusky.  Ovipositor  at  base  reddish  bom  color, 
tip,  blackish.  Wings  with  the  veins  blackish  brown  ;  costal  edge  paler ;  stigma  dark 
teetaceous ;  4  subcostal  cells,  the  1st  or  innermost  4-sided,  subquadrate.  Length  of 
antenna  5™" :  length  of  body  without  antennse  8°»™ ;  length  of  a  fore  wing  8»"». 

KoTB. — This  agrees  in  all  respects  with  Mr.  Norton's  d&cription  otNematuM  integer 
Say,  var.  a  (Trans.  Amer.  £nt.  i,  216).  It  is  recorded  from  Maine,  Massachusetts, 
Connecticut,  New  York,  Pennsvlvania,  and  Indiana.  It  thus  seems  to  be  a  widelv 
distributed  species.  It  is  closely  allied  to  Say's  N.  veriebrains  and  to  Norton's  A.  trUt* 
neatuBy  but  the  pale  fore  and  middle  tarsi  and  tlie  greenish  tint  distiuguish  it.  The 
description  of  the  larva  is  taken  from  Bulletin  7,  U.  S.  £nt.  Comm.,  p.  S34,  No.  20. 


THE  HEMLOCK  GELEOHIA. 

Oelechia  ahietisellaj  n.  sp. 

Order  Lepedoptera  ;  family  Tineidje. 

[Plate  in,  Fig.  2j  Plate  XHI,  Pigs.  7,  7a,  7ft.] 

Daring  tlie  spring  of  1883,  the  hemlock  trees,  large  and  small,  in  the 
vicinity  of  Providence,  R.  I.,  were  observed  to  be  much  disfigured  by 
the  attacks  of  a  small  Tineid  worm,  causing  sere  and  dead  patches  at 
leaves  on  the  smaller  branches  and  twigs  of  both  large  and  smidl  trees. 
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The  small  pale-green  caterpillars  bite  off  from  six  to  eight  leaves,  con- 
strructiiig  a  broad  flat  irregular  case ;  the  leaves  on  being  separate  from 
ti'bietwig  turning  red  or  yellowish,  thus  forming  a  conspicuous  patch. 
'Tliis  rude  case  is  held  together  with  silk,  the  worm  living  in  a  rude 
^Iken  tube,  and  feeding  upon  the  inside  of  the  leaves.  The  length  of 
"  ^  is  tube,  within  which  the  little  caterpillar  finally  changes  to  a  chrysalis, 

from  8  to  1#"™  in  length. 

The  worms  are  found  from  the  first  of  May  through  the  mouth  of 
June.  One  changed  to  a  pupa  in  its  tube  about  the  20-25th  of  May, 
^nd  the  moth  (in  confinement)  appeared  June  1.  Other  chrysalids  were 
^oand  in  the  tubes  from  June  20  to  30,  the  moths  making  their  appear- 
^^ce  early  in  July. 

The  moth  is  beautifully  marked,  and  probably  examples  occur  through- 
out the  summer.  Without  doubt  the  eggs  are  laid  on  the  twigs  or  leaves 
in  the  summer,  and  the  caterpillars  l^ome  almost  full-fed  before  the 
^^nter,  hibernating  in  their  cases,  becoming  active  in  the  spring.  The 
"^-orms  are  preyed  upon  by  an  ichneumon,  the  oval  cocoon  with  one  pupa 
Mrhich  had  recently  transformed,  and  another  ready  to  imaginate  occur- 
^ring  in  the  cases  June  9th. 

DESCRIPTIVE. 

The  full-grown  larva. — ^Body  slender,  cylindrical,  not  flattened.    Head  of  the  normal 
^^rm,  not  modified  in  bhape  as  in  leaf-mining  larve ;  not  so  wide  as  the  body,  smooth, 
^^mber  colored.    Body  tajpering  slightly  towards  both  ends,  pale  green,  of  the  same 
X^ne  as  the  under  side  oi  the  leaves  €ff  the  hemlock.    Cervical  shield  well  marked, 
ji^reenish  amber.    Each  segment  is  dorsally  divided  hj  a  transverse  suture  into  two 
csligbt  folds,  on  the  anterior  and  larger  of  which  are  four  dark  green  piliferous  wart« 
^^rranged  in  a  straight  line,  and  two  on  the  hinder  division  or  fold.    There  are  similar 
"Vrarts  on  the  sides  and  beneath.    Legs  6 -f  8;  the  thoracic  feet  are  pale,  blackish  at 
't.ip.    The  four  pairs  of  abdominal  legs  are  concolorous  with  the  body.    The  supra-anal 
X>lat6  amber-green,  with  a  few  long  setsB,  as  long  as  the  body  is  thick.    Length  0^^, 
Pupa  (alive). — In  form  slender,  spindle-shaped,  the  head  considerably  narrower 
't:han  the  body,  gradually  tapering  firom  the  thorax  to  the  end  of  the  body;  antennn 
^nd  wings  reaching  to  the  ninder  edge  of  the  5th  abdominal  segment.    End  of  the 
abdomen  rather  blunt  and  rounded,  with  a  few  very  fine  hairs,    iuong  the  side  of  the 
abdomen  a  row  of  short,  thick  spinules,  one  on  the  side  of  each  segment,  none  on  the 
Xack;  a  pair  of  such  spines  on  the  under  side  of  the  6th  segment,    ilyes  reddish; 
X>ody  pale  amber,  with  a  greenish  tint  on  the  thorax.    The  two  terminal  segments 
barker  than  the  rest  of  the  abdomen,  and  concolorous  with  the  head.    Length,  4-5°''". 
The  moth, — Bich   bu£f-yeUow,  with  rich'^  golden  and  white  scales.     Head  and 
thorax  white,  with  a  few  bufT-yellow  scales.    Pali>i  buff-yeUow.  wiUi  the  basal  joint 
somewhat  blackish  on  the  upper  edge ;  terminal  Joint  long  and  slender,  with  two  black 
imperfect  rings,  the  tips  acute,  white;  eyes  black.    Antennn  black,  with  numerous 
£ne  white  rings ;  they  scarcely  taper  to  the  tip.    Fore  wings  long  and  narrow,  of 
nearly  the  same  width  throughout ;  the  outer  ease  much  rounded  |  the  fringe  at  the 
outer  angle  long  and  dense:  buff-yellow,  with  white  and  golden  scales;  costa  black 
at  base ;  beyond  are  three  large,  nearly  equidistant,  Ibng  black  costal  spots  more  or 
less  connected  on  the  extreme  costal  eage ;  three  equidistant  black  points  on  the  sub- 
median  vein,  the  first  situated  opposite  a  point  half  way  between  the  two  basal 
costal  spots ;  the  second  opposite  the  end  of  the  second  costal  spot,  and  the  third  op- 
posite the  third  costal  spot ;  the  third  spot  is  sublinear  and  ends  on  the  edge  of  the 
wing  at  the  internal  angle.    On  the  costal  part  of  the  apex  of  the  wing  is  a  curved 
row  of  four  black  spots,  the  fourth  situated  at  the  extreme  apex  of  the  wing,  and  on 
the  outer  and  hinder  edge  are  tWo  or  three  minute  black  dots,  between  which  and  the 
fringe  is  a  white  patch,  the  fringe  being  also  streaked  with  white.    All  tlie  black 
spots  are  more  or  less  edged  on  one  side  with  white  scales.    The  fringe  on  the  outer 
costal  half  is  lead  color  with  minute  black  scales  at  the  apex  of  the  wing.   £elow  and 
within,  the  long  silky  fringe  is  much  paler.    Hind  wings  very  narrow,  alnibet  linear 
at  tip,  and  with  the  fringe  concolorous  with  the  fringe  of  fore  wiugs  below  and  within 
the  apex.     Body  and  legs  pale  glistening  bufl'-yellow.    Hind  tibios  long,  with  a  wide 
friogo ;  first  pair  of  tibial  spines  twice  as  long  and  about  one-half  as  thick  as  second 
pair ;  the  tarsi  rinsed  with  black  and  whit«.    Length  of  body  &^*^ ;  of  fore  wing  6^^ ; 
expsAfle  of  wings  il' 
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REPORT    OF    PROGRESS  IN  EXPERIMENTS   ON    SCALE-    - 
INSECTSy  WITH  OTHER  PRACTICAL  SUOGESTIONS. 

Bt  H.  G.  Hubbard,  Special  Agent  of  ike  DivUian, 

SOAP  EMULSIONS. 

Further  experiments  with  kerosene  emulsions  prove  that  various  soaps  m 
can  be  readily  made  to  combine  with  the  oil,  and  that  the  soap  and  3 
kerosene  emulsions  are  as  effective  as  those  formed  with  milk.  The  use  ^ 
of  soap  materially  reduces  the  cost,  except  where  milk  is  abundant  and  ^ 
cheap,  as  is  very  seldom  the  case  in  Florida. 

Oommon  bar  soap,  soft  soap,  and  whale-oil  soap  have  been  tried  and  J 
found  to  be  almost  equally  good.  Whale-oil  soap,  when  of  g:ood  quality,  ^ 
may  be  preferred,  to  it  is  stronger,  and  adds  to  the  insecticidal  proper-  — 
ties  of  the  emulsion. 

The  following  formula  is  one  which  has  proved  in  practice  useful  J 
where  a  moderate  quantity  of  emulsion  is  required.  It  gives  a  wash  of  "^ 
sufficient  strength  to  kill  the  eggs  of  the  scale-insects  commonly  found  -i 
in  Florida: 

KEROSENE  AND  SOAP  EMULSIONS. 

Formula. 

Kerosene 2  gallons  =67  per  cent. 

Common  soap  or  whale-oil  soap J  pound  t  _.33  p^  ^^j^f^ 

Water 1  gallon  )  ^ 

Heat  the  solution  of  soap  and  add  it  boiling  hot  to  the  kerosene. 
Chum  the  mixture  by  means  of  a  force-pump  and  spray -nozzle  for  five 
or  ten  minutes.  The  emulsion,  if  perfect,  forms  a  cream,  which  thickens 
on  cooling,  and  should  adhere  without  oiliness  to  the  surface  of  glass. 
Dilute,  before  using,  one  part  of  the  emulsion  with  nine  parts  of  cold 
water.  The  above  formula  gives  3  gallons  of  emulsion  and  makes,  when 
diluted,  thirty  (30)  gallons  of  wash. 

The  percentage  of  oil  can  be  iilfcreasjBd  considerably  without  danger 
to  the  plant,  and  a  stronger  emulsion  may,  in  fact,  be  required  in  coping 
with  some  or  the  Aspidiotus  scales,  upon  which  we  have  had  no  opportu- 
nity to  experiment.  But  the  amount  of  kerosene  in  the  emulsion  cannot 
be  greatly  reduced  without  weakening  too  much  its  power  as  an  insecti- 
cide. • 

The  amount  of  soap  may  also  be  varied,  but  less  than  one  quarter  of 
a  pound  to  the  gallon  of  water  forms  an  unstable  emulsion. 

After  anotiier  year  of  experiment  and  practical  experience  in  the  use 
of  kerosene  emulsions  as  a  remedy  for  scale-insects  we  see  no  reason  to 
change  tide  opinions  expressed  in  former  reports. 

The  distrust  of  kerosene  naturally  felt  at  the  outset  has  in  time  given 
place  to  confidence,  and  the  emulsions  are  now  widely  used  by  orange- 
growers  in  Eastern  Florida.  Many  groves  treated  with  kerosene  emul- 
sions have  been  under  our  own  observation,  and  the  results  have  been 
uniformly  beneficiaL  Want  of  thoroughness  in  applying  the  wash, 
however,  frequently  renders  repeated  applications  necessary. 

The  invention  and  introduction  of  the  cyclone  nozzle  by  the  Depart- 
ment of  Agriculture  greatly  diminishes  the  labor  of  applying  the  liquid 
to  orange  trees  and  insures  success  with  ordinary  oare  and  attention,  at 


/ 
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e  same  time  reducing  to  a  minimum  the  amount  of  liquid  required 
5^xid  the  expense  of  an  application. 

No  case  of  loss  or  permanent  injury  resulting  from  the  use  of  kero- 
^^ne  emulsions  has  come  to  our  knowledge,  although  the  reckless  use  of 
emulsions  imperfectly  formed,  or  of  unnecessary  strength,  may  be  ex- 
I>^cted  to  cause  defoUation  and  a  temporary  shock  of  greater  or  less 
^^verity. 

There  seems  no  long'er  any  reason  to  doubt  that  in  kerosene  properly 
Emulsified  and  diluted  we  have  a  nearly  x)erfect  remedy,  more  effective 
t^lian  any  other  insecticide  in  destroying  scale-insects  and  having  as 
flight  an  effect  upon  the  plant  as  can  probably  be  expected  from  any 
i^medy  with  suf&cient  penetrating  power  to  reach  and  kill  the  eggs  of 
t^ese  insects. 

In  regard  to  the  physiological  action  of  kerosene  upon  the  orange, 
oarefnl  observations  have  been  made  during  the  year.  They  confirm 
t3ie  opinions  hitherto  expressed : 

Ist.  That  kerosene  differs  from  most  other  remedial  agents  in  being 
entirely  harmless  to  tender  young  growth,  blossom  buds,  and  young  fruit. 
Xt  may  therefore  be  applied  to  baring  trees  at  seasons  when  other  in- 
secticides would  cause  more  or  less  loss  of  growth  or  of  fruit. 

2d.  That  the  shock  produced  by  an  overdose  is  felt  more  severely 
npon  devitalized  portions  of  the  plant,  and  is  not  appreciable  where 
tliere  is  ftdl  vigor.  This  shock  is  quickly  followed  by  a  healthfril  reac- 
tiion,  and  is  not  ordinarily  attended  with  any  serious  consequences,  such 
^EU9  hardening  of  the  bark,  &c. 

3d.  That  extremes  of  heat  and  cold  increase,  sometimes  to  an  injurious 

extent,  its  action  upon  the  plant.    Applications  made  in  the  hot  sun, 

during  the  middle  of  the  day,  are  observed  to  cause  a  greater  amount 

of  defoliation  than  would  result  from  the  same  application  made  at 

evening  or  in  the  shade. 

In  winter,  when  the  air  is  charged  with  moisture  and  the  nights  are 
cold,  with  frost  or  heavy  dews,  the  oil  does  not  evaporate  as  rapidly  as 
in  warm  or  dry  weather.  Applications  made  under  such  atmospheric 
conditions  sometimes  prove  unexpectedly  severe  and  cause  the  tree  to 
shed  all  its  leaves  or  even  kill  a  portion  of  its  branches. 

The  most  favorable  season  for  applying  kerosene  washes  is  undoubt- 
edly early  spring  or  as  soon  as  all  danger  of  frost  is  past.  The  shed- 
ding of  the  last  year's  leaves,  which  takes  place  naturally  after  the 
orange  tree  has  renewed  its  foliage  in  spring,  Is  often  accelerated  by  the 
action  of  the  oil,  which  is  thus  made  to  appear  very  severe.  But  the 
loss  of  old  and  devitalized  leaves  is  of  slight  consequence,  and  in  the 
case  of  badly  infested  trees  is  a  positive  advantage,  as  the  leaves  in 
falling  carry  with  them  the  scales  most  difUcult  to  reach  with  insecti- 
cides. 

Application  of  liquid  insecticides;  fineness  a/nd  force  of  spray. — In  deal- 
ing with  an  enemy  so  thoroughly  protected  as  are  many  of  the  bark-lice 
liquid  insecticides  should  be  applied  in  as  fine  a  spray  as  possible,  or  at 
least  in  moderately  fine  spray,  driven  with  considerable  force,  in  order 
to  increase  to  the  utmost  their  penetrating  power.  The  aim  should 
also  be  to  reach  and  thoroughly  wet  every  portion  of  an  infested  tree, 
so  that  no  individual  scale  insect  shdll  escape  the  action  of  the  liquid. 
This  result  is  not  attainable  by  the  old  method  of  sending  a  jet  from  a 
distance  into  the  tops  of  the  trees.  An  ordinary  garden  syiinge  is 
practically  useless.  There  is  needed  a  force-pump  and  a  nozzle  giving 
a  finely  atomized  spray.  This  nozzle  should  be  attached  to  a  sufficient 
length  of  flexible  hose  to  allow  it  to  be  introduced  into  the  top  of  the 
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tree.  The  orifice  of  the  nozzle  should  be  directed  %t  a  right  angle  to  the 
hose,  and  not  in  line  with  it.  The  jet  of  spray  iflay  thus  by  a  tarn  oi 
the  wrist  be  directed  upward  or  downward,  and  brought  into  contaci 
with  all  parts  of  the  foliage  and  branches^from  beneath  as  well  as  from 
the  upper  side. 

Ihe  cyclone  nozzle. — ^A  nozzle  which  answers  the  above  conditions  and  is 
easily  attached  to  any  force-pump  by  means  of  a  rubber  tube  is  described 
in  the  report  of  the  Entomologist  (Department  of  Agriculture,  1881-'82, 
page  162).  It  consists  of  a  shallow,  circular,  metal  chamber  soldered  to 
a  short  piece  of  metal  tubing  as  an  inlet  The  inlet  passage  penetrates 
the  wall  of  the  chamber  tangentially,  admitting  the  fluid  eccentrically, 
and  causing  it  to  rotate  rapicOy  in  the  chamber.  The  outlet  consists  of  a 
very  small  hole  drilled  in  the  exact  center  of  one  face  of  the  chamber. 
The  orifice  should  not  be  larger  than  will  admit  the  shaft  of  an  ordinary 
pin.  Through  this  outlet  the  fluid  is  driven  perpendicularly  to  the  plane 
of  rotation  in  the  chamber.  Its  whirling  motion  disperses  it  broadly  from 
the  orifice,  and  produces  a  very  fine  spray,  which  may  be  converted 
into  a  cloud  of  mist  by  increasing  the  pressure  in  the  pump.  The  per- 
forated face  of  the  nozzle  chamber  is  removable  for  convenience  in  clear 
ing  the  orifice  when  it  clogs.  The  diameter  of  the  chamber  inside  need 
not  exceed  one-half  inch,  and  its  depth  one-quarter  inch.  A  nozzle  ol 
these  dimensions  attached  to  the  Aquapult  pump  covers  one  and  a  hali 
square  yards  of  suif  ace  at  a  distance  of  4  or  6  feet  from  the  orifice.  The 
amount  of  dispersion  dex)ends  somewhat  upon  the  thickness  of  the  per 
forated  face  of  chamber.  The  diameter  of  the  cone  of  spray  may  be 
increased  by  countersinking  the  exit  hole  and  making  its  edges  thin. 

Half-inch  gum  tubing  is  sufficiently  large  to  supply  one  or  a  gang 
of  several  nozzles.  The  tubing  must  be  strengthened  with  one  ply  oi 
cloth. 

In  use,  the  end  of  the  hose  is  supported  by  being  fastened  to  a  lighl 
rod  of  wood,  which  forms  a  handle,  by  means  of  which  the  nozzle  ma^; 
be  applied  to  ^11  parts  of  the  tree.  For  full-sized  trees  a  rod  long 
enough  to  reach  nearly  to  their  tops  must  be  used.  For  this  purpose  e 
convenient  device  may  be  made  by  passing  the  small  nibber  hose 
through  a  hollow  bamboo  rod  of  the  required  lengtli.  A  three-six 
teenth  brass  tube  inserted  in  a  bamboo  rod  has  also  been  used. 

Cost  of  "kerosene  wash. — ^The  followiilg  is  the  estimated  cost  for  t 
standard  wash  of  whale-oil  soap  and  kerosene  emulsion  containing  6^ 
per  cent,  of  oil,  and  diluted  1  to  9: 

Kerosene,  2  gallons,  retail  at  20  cents ; $0. 4( 

Soap,  ^  pound, retail  at  10  cents. •  ..* I 

Water,  1  gallon 

Emulsion,  3  gallons • 4^ 

At  wholesale  rates,  18  c^its  for  kerosene  and  8  cents  for  soap,  thre4 
gallons  of  emulsion  cost  40  cents=:13^  cents  per  gallon.  One  gallon  o: 
emulsion=:10  gallons  of  diluted  wash  \  cost  15  cents.  Cost  of  wash  pei 
gallon.  1 J  cents. 

Witli  the  *'  Aquapult"  pump  and  *' Cyclone''  nozzle,  four  gallons  oi 
wash  is  sufficient  for  thirty  nursery  trees  of  one  and  two  years  from  th< 
bud.    Cost  per  tree,  two-tenths  cent. 

Trees  which  have  been  transplanted  and  have  made  two  years'  aver 
age  growth  in  the  grove  (3  or  4  years  from  the  bud)  require  about  two 
thirds  of  a  gallon  of  wash.  Cost,  1  cent  per  tiee.  Beaiiug  trees  of  full 
size  will  require  from  five  to  ten  gallons  of  wash.  Cost,  7  to  15  cents ; 
average  about  10  cents  per  tree. 
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RECE5T  EXPERIME5TS. 

Ill  some  experiments  made  in  lSdl-'82  with  ooncentrated  Ire,  and 
which  have  been  g^ven  in  a  preliminarv  report  already  pablisbed  (De- 
partment of  Agiicaltare  Beport^  188 W82,  p.  106,  it  9eq.)n  the  anb- 
stance  was  foand  to  be  almost  wortliless  aa  a  remedy  for  acale-inaeeU 
and  failed  to  kill  any  of  tbeir  egg^  We  have  since  learned  that  the 
lye  ased  in  these  exf>eriment8  consisted  of  eaostic  eioda  and  not  of  pot^ 
ash,  as  was  then  snppoaed.  The  word  ^^Soda^  should  therefore  be  8ab- 
stitnted  for  ^^ potash^  where  it  oocurs  in  that  report.  (See  L  e.,  p.  118, 
and  Uble  6,  p.  126.) 

Potash. — We  have  reeenlly  made  some  experiments  with  gennine 
potash,  and  find  it  to  be  much  stronger  than  the  soda  lye.  A  table  of 
the  results,  in  which  the  exj^erimi^its  with  soda  lye  are  included  for  the 
Bake  of  compiuison^  is  giv^i  below.  The  brands  compared  are  the 
American  Company's  Ckmcentrated  Lye,  composed  chiefly  of  caustie 
soda,  and  Ball  Potash^  Hercules  braiML 

Actual  trial  of  potash  lye  does  not  materially  change  the  veidict 
already  pr<MK>anced  upon  it,  onder  a  misappsehension,  and  when  caostic 
soda  was  the  real  subject  of  eiiperiment.  Although  considerably 
stronger,  pound  for  pound,  than  ^e  soda,  potash  is  not  really  more  ef- 
iective  as  a  remedy  for  scale-insects,  the  adults  and  eggs  of  which  are 
killed  ouly  by  powerfully  caustic  solutions,  su^  as  utterly  destroy  all 
the  more  tender  porti<ms  of  the  tree.  When  an  application  of  potash 
does  not  entirely  kill  the  bark,  many  of  the  insects  and  their  eggs  will 
be  foand  to  have  escs^^  destruction.  The  following  synopsis  of  the 
c^)eiiment6  with  x>ota6h  sufficiently  indicates  the  h^ic  nature  of  the 
remedy: 

Hxperiment  Xo.  90. — Sc^ution,  1^  pounds  pota^  to  1  gallon  water. 
'Applied  in  hue  s])ray  to  two  thrifty  young  trees,  about  four  years  old. 
Leaves  and  tender  shoots  wilted  visibly  and  changed  color  during  the 
Application,  showing,  a  few  minutes  later,  spots  of  brown.  Two  days 
A^  the  application  all  the  leaves  were  dead  and  dried  up  as' if  by  firie, 
^d  remained  adhering  to  the  braoches.  Young  growth  entirely  killed 
^^d  pitted  with  holes.  Three  weeks  later  all  branches  under  one  inch  in 
diameter  were  fouud  to  be  entirely  killed,  the  bark  of  larger  bi'auches 
P^y  destroyed,  the  bark  of  trunk  blackened  and  hardened,  but  not  de- 
stroyed. Upon  the  latter  buds  had  begun  to  appear.  Upon  those  portions 
<rf  tbe  tree  where  the  bark  was  entirely  destroyed  the  insects  themselves 
^Q^  destroyed,  but  one-tenth  of  the  scales-upon  the  dead  bark  contuined 
living  eggfk.  Where  the  bark  was  not  entirely  destroyed  half  of  the 
^^occids  and  more  than  half  of  their  eggs  escaped.  "The  tops  of  both  ti*ees 
^ere  killed  and  their  shape  and  symmetry  ruined.  A  40  per  cent  ker- 
9>eDe  emulsion  would  have  been  as  effective  in  destroying  the  scale-in- 
'W,  and  would  have  had  no  appreciable  effect  on  the  tree.  A  67  per 
^t  emulsion,  which  would  have  exterminated  the  insects,  would  have 
partially  defoliated  the  most  thickly  infested  branches,  without  affect- 
nig  the  vigorous  portions  of  the  tree. 

Experiment  No.  91. — Solution,  1  pound  potash  to  1  gallon  water.  Ap- 
plied to  two  small  trees  very  badly  infested  with  scale-insects.  Owing 
^  the  enfeebled  condition  of  the  ti'ees,  the  effect  of  the  lye  was  as  se- 
vere as  in  the  preceding  experiment.  Five  weeks  later  one  of  the  trees 
^as  recovering,  the  other  dying,  and  scale-insects  iu  both  cases  in- 
creasing. 
Experiment  Ifo.  9L — Solution,  two-thirds  pound  potash  to  1  gallcm 
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water.  AppKed  to  several  joang  trees.  Nearly  all  the  leaves  droppei 
and  many  branches  killed. 

Experiment  No,  92. — Solution,  one-half  pound  potash  to  1  gallon  watei 
Applied  to  two  small  trees  badly  infested  with  Long  Scale.  Both  tree 
badly,  one  completely,  defoliated.  Tender  bark  and  smaller  branohe 
killed.  Fonr  or  five  weeks  later  the  trees  were  reccfvering,  but  younj 
brood  of  scale-insect  had  thickly  coated  all  the  living  branches. 

iJxperiment  No,  95. — Solution,  four-tenths  pound  potash  to  1  galloi 
water.  Applied  to  a  tree  of  medium  size  and  in  good  condition 
Great  injury  to  foliage  and  tender  bark.  One  month  later  the  tree 
were  recovering,  but  scale-insect  increasing. 

.  Hxperiment  No,  93. — Solution,  three- tenths  pounds  potash  to  1  galloi 
water.  Devitalized  branches  completely  defoliated ;  other  portions  lea 
severely  affected.  Bark  blackened  and  hardened.  One  month  late 
trees  recovering ;  scale-insect  not  diminished  in  numbers. 

Experiment  No,  96.^-Solntion,  one-fourth  pound  potash  to  1  galloi 
water.  Applied  to  a  vigorous  tree.  Tree  not  severely  defoliated 
Four  weeks  later  scale-insect  increasing. 

Experiment  No,  86. — Solution,  one-sixth  pound  potash  to  1  galloi 
water.  Applied  to  a  tree  rather  badly  infested,  but  still  vigoroofi 
Tree  slightly  defoliated.    Scale-insect  not  checked  and  no  eggs  klUed 

Experiments  with  soda  lye, — ^The  strongest  application  of  soda  lye,  two 

thirds  pound  to  1  gallon  water,  was  not  more  severe  in  its  ^ects  upoi 

the  tree  than  one-half  this  amount  of  potash  applied  in  Experiment  No 

93.     The  bark  was  blackened,  but  not  destroyed,  and  the  tree  wa 

severely  defoliated.    The  application  had  no  permanent  effect  in  remov 

ing  the  scale-insects,  but  these  were  afterwards  destroyed  by  an  ap 

plication  of  kerosene  emulsion,  and  the  tree  in  consequence  ftdly  re 

covered  its  vigor.    Hie  remaining  experiments  with  soda  lye— 1  x)oum 

to  2, 1  pound  to  2^,  and  1  pound  to  3  gallons  of  water,  respectivel; 

(Kos.  43, 44,  and  45),  failed  to  check  the  increase  of  the  scale-insect.   On 

year  later  these  trees  had  lost  instead  of  adding  to  their  growth  am 

appeared  to  be  in  dying  condition,  the  presence  of  the  insects  havini 

prevented  a  recovery  from  the  effects  of  the  lye.    The  scale-insect  ha 

since  been  removed  by  applications  of  kerosene  and  the  trees  are  noi 

improving  rapidly. 

\ 

INTRODUCTION  AND  SPREAD  OF  SCALE  INSECTS.* 

In  the  wide  range  of  insect  life  few  forms  possess  a  greater  vitality  tha 
is  tbund  among  the  bark-lice,  and  none  are  more  ^readily  transports 
upon  plants  fmm  place  to  place  and  from  one  country  to  another. 

Whenever  orange  plants  are  imported  from  infested  districts  seal 
insects  will  be  brought  with  them,  and  their  intioduction  and  spread  i 
regions  where  they  were  before  unknown  are  inevitable.  Even  the  sol 
and  unprotected  CoccincB  sustain  without  injury  an  astonishing  amous 
of  rough  handling  and  exist  for  long  periods  of  time  without  food  c 
moisture.  During  the  winter  of  1882-'83  specimens  of  the  commo 
"mealy-bug''  {Dactylopins  adonidum  Linn.),  sent  through  the  mails  in 
common  letter  envelope  from  Southern  Italy,  arrived  living  in  Florida 
having  been  more  than  a  month  on  the  way.  In  this  case  a  fewind 
viduals  were  crushed  between  the  dry  orange  leaves  inclosed  witii  then 

•This  18  extracted  in  advance  from  Chapter  VI  of  tbe  special  report  now  bein 
prepared  by  Mr.  Hubbard. 
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but  many,  even  of  the  adalts,  were  found  to  be  uninjured,  and  some  of 
them  had  produced  eggs  and  young  in  transit. 

The  scale  covered  Diaspini  are,  of  course,  still  better  adapted  to  sus- 
tain long  voyages,  and  their  eggs  are  not  affected  by  long-continued 
drought  nor  by  sudden  changes  of  temperature. 

It  can  hardly  be  doubted  that  all  the  common  bark-lice  found  upon 
the  orange  in  Europe  have  been  many  times  imported  into  Florida  and 
California  upon  living  plants.  In  this  way  it  is  supposed,  in  the  year 
1835,  the  common  Long  Scale  {Mytilaspis  glaverii)  was  introduced,  first 
at  Jacksonville  and  subsequently  at  Saint  Augustine,  from  whence  it 
spread  devastation  over  aU  the  groves  in  the  State.  In  1855,  according 
to  Olover,  the  Purple  Scale  (Mytilaapis  citricola)  was  introduced  into 
Florida  on  some  lemons  sent  from  Bermuda.  More  recently  a  new  and 
4^erj  destructive  scale  has  made  its  appearance  at  Orlando,  in  Orange 
County,  Florida,  and  is  slowly  but  surely  spreading  to  other  parts  of 
the  State.  OThis  is  the  Eed  Scale  of  Florida  (Aspidiotm  ficus  Ashm.)  It 
Was  first  observed  in  a  grove  near  Orlando,  in  the  spring  of  1879,  upon 
a  sour  orange  tree  brought  from  Havana,  Cuba,  in  1874.  Professor  Corn- 
stock  (see  Department  of  Agriculture  Keport,  1880,  p.  300)  received 
specimens  from  Havana,  and  learned  that  it  was  a  very  common  pest  in 
the  public  gardens  of  that  city. 

In  California,  owing  to  the  very  direct  communication  with  China  and 
«^span,  and  frequent  importations  of  plants  from  these  countries,  Qiany 
destructive  species  of  bark-lice  have  been  introduced  upon  fruit  and 
^liade  trees.    Some  of  these  are  the  most  serious  pests  of  their  kind; 
^Kiciany  have  a  wide  range  of  food-plants,  including  also  the  orange,  and 
^>iie  at  least,  the  Bed  Scale  of  California,  is  peculiar  to  citnis  plants.   It 
^^as  introduced  into  California  from  Australia.    Professor  Comstock  be- 
^ieves  this  to  be  the  most  destructive  species  known  to  infest  citrus 
X>lants  in  this  country.    Its  introduction  into  Florida,  together  with  oth- 
now  ravaging  the  groves  of  California,  is  greatly  to  be  feared,  and 
probably  only  a  question  of  time,  as  the  interchange  of  plants  be- 
tween these  two  States  increases  annually. 
Not  only  plants  of  the  citrus  family,  but  many  other  trees  and  shrubs, 
nd  notably  the  olive,  may  cause  the  introduction  of  scale  insects,  some 
~  which  have,  besides  the  orange  and  its  kind,  a  great  variety  of  food- 
^^lants. 

It  would  be  well  for  the  horticultural  interests  of  Florida  if  some  sys- 

m  of  inspection  6i  imported  fruit  trees  could  be  adopted  and  vigor- 

^^usly  enforced  by  the  State.     This  would  no  doubt  be  difficult  of 

^Accomplishment  and  perhaps   impracticable.     Individual  importers 

Should,  however,  be  made  fully  aware  of  the  danger  which  exists  of  in- 

^^roducing  other  destroyers  more  serious  than  those  already  at  hand,  and 

should  be  on  their  guard.    Living  plants  received  from  foreign  countries 

^ught  to  be  carefully  cleaned  upon  their  arrival  and  all  insects  found 

^pon  them  destroyed. 

It  is  not  easy  to  estimate  the  extent  of  the  damage  that  would  be 
occasioned  should  any  of  the  Aspidiotus  scales  now  ravaging  the  groves 
9nd  orchards  of  California  be  permitted  to  obtain  a  permanent  foothold 
in  Florida. 

Precautionary  measures;  infection  from  nursery  stock. — What  has  been 
said  as  to  the  danger  of  introducing  exotic  scale  insects  by  importations 
from  abroad  will  apply  as  well  to  &e  spreading  of  domestic  species  by 
the  exchange  and  sale  of  nursery  stock. 

It  must  be  acknowledged  that  many  of  the  leading  nurserymen  are 
folly  alive  to  the  necessity  of  estabUshing  and  maintaining  a  reputation 
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for  painstaking  care,  and  rarely  send  ont  infested  plants.  Others  exer- 
cise less  care  and  frequently  scatter  insect  pests  by  means  of  the  be- 
fouled plants  they  distribute. 

Close  planting  in  the  nursery  is  a  most  frequent  cause  of  the  appear- 
ance of  scale  insects  in  destructive  numbers.  Young  orange  trees  are 
planted  a  few  inches  apart  in  rows,  and  are  often  left  for  years  in  closer 
ranks,  with  their  branches  interlocKing,  and  affording  easy  passage  fora 
the  migrating  young  of  bark-lice,  so  that  if  they  effect  a  lodgment  upoiK 
any  plant,  the  entire  row,  and  even  the  whole  nursery,  is  quickly  over- 
run by  them. 

The  crowding  of  the  plants  prevents  firee  and  vigorous  growth ;  theyn 
are  stunted,  and  for  want  of  nourishment,  as  well  as  lack  of  light  ancK 
air,  they  are  thrown  into  a  condition  in  which  they  are  particularly  liabl(^ 
to  the  attack  of  scale  insect.    In  common  parlance  <<they  breed  scale.'^ 

In  the  existing  almost  universal  distribution  of  the  pest,  those  nurser- 
ies only  can  be  kept  from  becoming  foul  in  which  a  reasonable  amounIB 
of  space  is  allowed  to  each  plant  for  its  growth  and  cultivation.  AM 
least  18  inches  should  intervene  between  the  plants,  and  the  rows  shoulcB 
be  not  less  than  3  feet  apart.  Experience  teaches  that  it  is  easier  tor 
keep  clean  and  uninfested  a  large,  well-ordered  nursery  than  it  is  to  re- 
move the  scale  insect  from  a  single  orange  tree  of  moderate  size  whenJ 
once  the  pest  has  become  fully  established. 

No  part  of  the  grove  is  so  liable  to  suffer  neglect  as  the  nursery,  and . 
it  is  unfortunately  a  very  common  practice  to  allow  seedling  plants  to  * 
grow  up  without  attention  in  neglected  comers,  and  frequently  to  be- 
come so  foul  with  scale  as  to  become  a  source  of  Infection  to  the  groves 
and  nurseries  in  the  vicinity. 

To  this  neglect  undoubtedly  is  due  the  flEu^t  that  the  advance  of  insect 
pests  has  fully  kept  pace  with  that  of  the  orange  industry  in  the  recently 
occupied  districts,  both  in  Florida  and  in  Oalifomia. 

Protection  afforded  by  hedges  and  forest  trees, — It  is  a  serious  evil,  and 
one  as  yet  hardly  appreciated,  that  in  Florida,  in  removing  the  forest 
to  make  way  for  the  advancing  orange  groves,  every  tree  is  generally 
sacrificed.  Not  even  in  the  lanes  and  roadways  has  the  ax  spared  an 
occasional  pine  to  serve  as  a  wind-break  against  the  sweep  of  storms. 
In  many  districts,  once  well  clothed  with  timber,  the  naked  land  for  many 
miles  now  lies  exposed  to  the  destructive  force  of  gales,  which,  by  whip- 
ping and  thoming  the  fruit,  will,  when  the  groves  begin  to  bear,  occasion 
severe  losses. 

The  pines  of  the  original  forest,  from  their  great  height,  serve  to  break 
the  force  of  upper  currents,  and  a  single  giant  tree  extends  its  protecting 
influence  over  a  wide  area.  If  cut,  the  loss  is  well  nigh  irreparable ;  many 
generations  must  elapse  before  its  place  can  be  satisfactorily  supplied 
by  the  lower  and  more  spreading  oaks  and  pines  of  second  growth.  But 
a  discussion  of  this  subject,  though  of  sufficient  importance  to  horticult- 
urists, would  be  out  of  place  in  the  present  treatise,  were  it  not  for  the 
great  value  of  wind-breaks  as  an  aid  in  isolating  and  preventing  the 
spread  of  scale  insects  and  other  pests  of  fruit  trees. 

From  the  time  of  their  first  appearance  it  has  been  remarked  that 
scale  insects  spread  most  rapidly  in  the  direction  of  prevailing  winds. 
This  phenomenon  is  now  known  to  be  due  to  the  influence  of  the  wind 
in  guiding  the  flight  of  other  insects  which  transport  the  minute,  crawl- 
ing young  of  bark-lice  upon  their  bodies. 

This  influence  of  the  wind  is  particularly  potent  in  guiding  the  migra- 
tions of  spiders.  For,  although  wingless,  most  sx>ecies,  by  means  of  tbe 
buoyancy  of  their  web,  and  the  power  which  they  possess  to  reel  it  oat 
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« 

upon  the  windy  are  etiabled  to  bridge  lon^  gaps  from  tree  to  tree,  and 
even  to  imitate  the  flight  of  winged  animals.  The  gossamer  spider 
niakes  its  aerial  voyages  clinging  to  a  light  tangle  of  web,  which,  like  a 
parachute,  is  borne  to  great  distances  by  the  wind.  Many  species  have 
this  habit.  Some,  however,  spin  long  lines  of  web,  which  are  cast  ont 
upon  the  wind  to  a  distance  of  several  hnndred  feet,  nntil  their  buoy- 
ancy becomes  sufficient  to  sustain  the  weight  of  the  spider,  or  until  the 
ends  in  their  sweep  become  entangled  in  &e  branches  of  a  bush  or  tree, 
and  they  then  form  bridges  upon  which  the  spiders  readily  cross. 

The  warm  ascending  currents  of  spring,  the  southeast  trade  winds  in 
^orida,  excite  multitudes  of  spiders  to  set  out  upon  their  travels,  direct- 
in  g  their  course  and  speeding  them  on  their  way.  At  this  season  of 
the  year  scale  insects  are  likewise  in  restless  activity.  Hie  young  are 
at  this  time  produced  in  greatest  abundance,  and  the  leaves  and  branches 
of  infested  trees  swarm  with  them. 

The  bodies  of  other  and  larger  insects  and  the  feet  and  tail-feathers 
of*  birds  are  invaded  by  the  crawling  lice,  and  the  latter  are  thus  borne 
^ith  them  in  their  flights  to  be  scattered  over  new  plantations. 

The  leaves  and  branches  of  shrubs  and  trees  standing  to  the  windward 
Of  a  grove  protect  it  by  receiving  these  pest-laden  visitors  and  detain- 
ing them  long  enough  to  relieve  them  of  the  scale-larvae  they  bear  upon 
their  bodies. 

It  is,  therefore,  a  great  protection  to  leave  narrow  belts  of  timber  be- 
trween  adjoining  groves,  allowing  the  undergrowth  to  spring  up  and  form 
^  natural  screen,  or  else  to  replace  this  with  cultivated  plants.  Fences 
xiaay  usefully  be  replaced  by  thorny  hedges,  which  will  aid  in  maintain- 
ixig  an  effective  quarantine  against  invasions  of  scale  insect  and  other 
xiainute  pests. 

To  be  of  value  the  screen  or  hedge  should,  of  course,  be  composed  of 
Bncb  plants  as  are  not  themselves  subject  to  the  attacks  of  orange  insects ; 
otherwise  it  may  first  become  infested  and  afterwaid  prove  a  source  of 
danger,  in  place  of  a  safeguard.  For  example,  the  oleander  is  not  desir- 
sible  in  the  neighborhood  of  orange  trees,  because  of  its  liability  to  the 
attacks  of  certain  soft  scale  insects  (Lecanium).  On  the  other  hand, 
pines,  cedars,  and  other  coniferous  plants  having  very  few  insect  ene- 
mies in  common  with  other  plants,  are  absolutely  saie,  and  are  also 
admirably  adapted  to  form  wind-breaks. 


THE  IMPOETBD  BLM-LBAF  BEETLE. 

{Oaleruca  xantJumelama*  Schrank.) 
Order  Goleopteba;  family  Ohbtsomblidjs. 

[Plate  Xn,  Fig.  3.] 

The  depredations  of  this  pest  have  now  become  widely  extended 
throughout  the  Northeastern  States,  rendering  almost  worthless  and 
unsightly  those  most  valuable  shade  trees  of  our  cities — ^the  elms.  As 
its  injuries  are  so  far  unknown  in  the  Mississippi  Valley,  the  blighted 
appearance  of  the  elms  on  the  Department  grounds  in  midsummer,  and 
especially  of  the  European  varieties,  at  once  attracted  our  attention  when 
we  first  came  to  Washington,  and  a  series  of  experiments  was  begun 

*ThiB  is  the  Oaleruca  tiratCBgi  Font.,  and  O.  oalmariensiB  Fabr.  In  Crotch's  Check- 
list it  appears  as  Galeruoella  xanihamelcBna, 
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with  a  view  of  checking  the  ravages  of  the  insect.  The  excellent  opp(^^ior< 
tnnities  thus  offered  for  experiment  and  study  have  since  been  improv^^^ied^ 
and,  with  some  prefatory  passages  in  relation  to  the  history  and  habi^^^itsr 
of  the  beetle,  we  will  give  the  practical  results  reached. 

AN  IMPORTATION  FROM  EUROPE. 

This  beetle  has  done  great  mischief  in  the  Old  World,  especially 
Germany  and  France,  and  it  is  very  important  that  the  public  kn 
the  best  method  of  coping  with  it  here.    According  to  Glover,  it 
imported  a&  early  as  1837.    Its  distribution  was  formerly  confined 
limited  areas  near  the  coast,  and  its  earlier  attacks  were  notably  ab 
Baltimore  and  New  Jersey. 

HABITS  AND  NATURAL  HISTORY. 

• 

The  ffeneral  characteristics  of  this  insect  have  been  pretty  well  studio  -^ 

abroatC    Mr.  E.  Heeger*  has  given  an  excellent  account  of  its  life-h ^" 

tory,  with  a  detailed  description  of  the  larva  and  figures  illustrations 
larva  and  pupa,  and  anatomical  details.  More  recently  M.  Maurs: — ^ 
Girardt  has  given  a  rather  poor  wood-cut  illustration  of  the  insect  a^^^ 
its  work,  with  the  leading  facts  concerning  its  nomenclature  and  n^^^ 
ural  history  as  observed  in  Europe.  Biological  notes  on  the  inse^^* 
have  also  been  given  by  Leinweberf  and  KoUar.§ 

In  our  country  the  life-history  of  the  insect  and  its  injury  have  been 
ferred  t<)  by  Harris,  Fitch,  Morris,  Walsh,  and  ourselves,  while  the 
cultural  papers  contain  numerous  references  to  the  injury  inflicted  by  th"""^"^^ 
insect.    The  perfect  beetle  has  often  been  described  in  systematic  worl 
on  Coleoptera. 

For  these  reasons  we  deem  it  unnecessary  to  enter  here  into  a  detail^^^^ 
description  of  the  beetle  and  its  earlier  stages,  but  content  ourselvc^^^^ 
with  pointing  out  the  more  obvious  characters,  alluding  to  such  facts  ci^^^g 
the  life-history  as  are  necessary  to  a  full  understanding  of  the  nature  o^^^^ 
the  remedies  to  be  applied  for  this  pest. 

The  eggs  are  deposited  in  an  upright  position  upon  the  under  side  o:^^^* 
the  leaves  (Fig.  3  a),  always  in  a  group,  consisting  generally  of  two,  rard^^^^^ 
three,  more  or  less  irregular  rows.   The  individual  eggs  are  dose  togethe' 
in  each  group  f  Fig.  2  e,  magnified,)  and  so  firmly  fastened  to  the  I 
that  they  can  only  be  detached  with  great  care  without  breaking  the  t 
and  brittle  shell.    The  number  of  eggs  in  each  group  v^ies  from  fo 
or  five  to  twenty  or  more.    Very  rarely  only  three  eggs  are  seen  in  one 
group,  but  we  never  found  less  than  that  number.    The  egg  itself  is 
oblong,  oval,  obtusely,  but  not  abruptly,  i>ointed  at  tip,  of  straw-yellow 
color,  its  surface  being  opake  and  beautifully  and  evenly  reticulated, 
each  mesh  forming  a  regular  hexagon,  as  shown,  higUy  magnified,  in 
Fig.  3/.    The  form  of  the  eggs  is  not  quite  constant,  some  of  them, 
especially  those  in  the  middle  of  a  large  group,  being  much  narrower 
than  others.    The  duration  of  the  egg-state  is  about  one  week. 

The  general  shape  of  the  larva  is  yery  elonc^ate^  almost  cylindrical,  and  distinctly 
tapering  posteriorly  in  the  early  stages,  but  less  convex,  and  of  nearly  equal  width 
when  mature.  The  general  color  of  the  young  larva  is  yellowish-black,  with  the  black 
markings  comparatively  larger  and  more  conspicuous,  and  with  the  hairs  arising  firom  I    % 

— — —^ —  ■ — - — ■  I    ^ 

*  Seventieth  contribution  to  the  natural  history  of  insects.    Sitzungsberiohte  der  ■    ** 

kais.  Ac.  Wiss.,  Wien,  1858,  vol.  29. 
f  Note  sur  la  Gal€ruque  de  Forme,  Bull.  d'Insectologie  Agricole,  Vm,  pp.  113-116.  1    y^ 

t  Verhandlungen  zool.-bot.,  Gea.,  Wien,  1856,  VI,  Sitzb.,  pp.  74,  75.  *    ^ 

i.Op.  oiUy  1858,  vm,  pp.  29,  30. 
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^ete  maikingB  mncli  longer  and  sUiler  than  in  the  fall-groim  Iftrrm.  Witli  Mi^  eon- 
^^eatiTB  HK^t  the  yellow  color  boeooiee  more  marked,  the  hUek  aiarldiiga  of  len 
^'Xtent  mud  of  lees  inteose  ec^or,  and  the  hmirs  moeh  shorter,  sparser  aad  lighter 
^  color.  A  nearly  fnll^grown  larra  is  represqited  in  Fig.  3  f ,  and  in  this  the  yellow 
^olor  oocapies  a  wide  dorsal  stripe  and  a  lateral  stripe  each  side.  The  head  (except- 
^^  the  month  parts  and  anteriM'  mar|pn  of  the  front),  the  legs  (excepting  a  ring 
^x^oond  the  trochanters)  and  the  posterior  portion  of  the  anal  s^ment  are  alwasns 
t>lack.  The  first  thoracic  segment  has  two  large  hlack  spote  on  the  disk,  of  Tarring 
^^tent,  and  of^n  conflnent.  The  following  segments  (excepting  the  anal  segment)  are 
torsaUy  divided  hy  a  shallow  transrerse  impression  into  two  iialves,  and  the  hlack 
coarkings  on  these ^halyes  are  arranged  as  follows :  Two  transrersal  dorsal  markings, 
i^ually  conflnent,  as  shown  in  onr  figure ;  two  ronnd  and  snhlateral  spots ;  the  tips  of 
■  he  lateral  tubercles  are  also  black.  The  abdominal  jointa  of  the  Tentral  surface  LaTO 
^aeh  a  transverse  medial  mari^,  and  two  round  snhlateral  spota  of  black  color.  Stig- 
tnata  yisible  as  small  umbilicate  spottf  between  outer  snhlateral  aeries  of  dorsal  mark- 
XkgB  aod  lateral  tuberdea.  The  yellow  parts  of  the  upper  side  are  opake,  but  thoae 
»f  the  under  side  shininj^.  The  black  markings  are  polished,  pilifbrons,  and  raiaed 
tboTC  the  remaining  portions  of  the  body. 

The  larvsB  are  deetractive  to  the  foliage  from  the  month  of  May  nntil 
^ngnst.  They  have  about  two  weeks  of  active  life  between  the  egii: 
and  popa  states.  Dnring  this  time  they  prey  upon  the  leaves,  which 
become  skeletonized,  leaving  the  venation,  and  commonly  a  certain 
portion  of  the  flesh  of  the  leaf,  which  becomes  mst-brown*  They  undergo 
four  molts,  respectively  observed  at  Washington  on  July  15  (at  hatch- 
ing), 20j  23,  and  29  (pnpation).  When  ftdl-grown  they  descend  to  Uie 
ground  and  change  to  pupa  under  whatever  shelter  is  near  to  the  base 
of  the  tree. 

The  pupa  is  of  brighter  color  than  the  larva,  oval  in  shape,  and 
strongly  convex  dorsally.  It  is  sparsely  covered  with  moderately  long 
but  very  coi^icuous  black  bristles,  irregularly  arranged  on  head  and 
thorax,  but  m  a  transverse  row  on  each  following  segment.  The  pupa 
state  lasts  about  from  6-10  days. 

The  perfect  beetle  (Fig.  3  c,  natnral  size ;  k  magnified)  resembles  somewhat  in  ap- 

Searance  the  well-known  striped  oncnmber-beetle  {DidbroUoa  vittaia),  bnt  is  at  once 
istingnished  by  the  elytra  not  being  striate  pnnctate  bnt  simply  rugose,  the  scnlpt- 
nr^  nnder  high  magnifying  being  represented  in  Fig.  3  Z.  The  color  of  the  upper  side 
is  pale-yeUow  or  yellowiiui-brownj  with  the  following  parts  black :  on  the  head  a 
frontal  (often  wanting)  and  a  vertical  spot ;  three  snots  on  tlie  chorax ;  on  the  el^ra 
a  narrow  stripe  alons;  the  sntnre,  a  short,  often  inoiistinct  scute  liar  stria  each  side, 
and  a  wider  hnmeral  stripe  not  reaching  the  tip.  Under  side  black,  pro-  and  meso- 
stemnm  and  legs  yeUow,  femora  with  a  black  apical  spot.  Upper  and  under  side 
ooTcred  with  very  fine,  short,  silky  hairs.  In  newly-hatched  indiTidnals  the  black 
markings  have  a  greenish  tint ;  the  humeral  stripe  varies  in  extent. 

The  beetle  assists  the  larva  in  its  destructive  work,  but,  as  usual  in 
such  cases,  the  damage  done  by  the  perfect  insect  is  sm^  when  com- 
pared with  that  done  by  the  larva.  There  are  three  or  four  annual 
generations  of  the  insect,  according  to  the  character  of  the  season.  In 
Uie  month  of  September  the  beetles  prepare  for  hibernation,  seeking 
shelter  in  hollow  trees,  in  the  ground,  under  old  leaves,  &c.,  and  remain 
dormant  until  the  following  spring. 

REMEDIES. 

M.  Girard  says: 

There  is  no  other  means  of  destruction  than  to  jar  the  branches  over  cloths  to  collect 
the  larvao  and  adults  which  faU.  It  is  also  possible  when  they  are  on  the  ground  to 
distribute  on  them  boiling  water  or  steam,  or  even  quick-Ume  or  solution  of  sulpho- 
carbonate  of  potassium. 

In  our  own  country  much  more  has  been  accomplished  toward  prac- 
tically combating  tiiis  insect. 
In  the  U.  S.  Agricultural  Beport  of  1867,  Glover  suggested  the  use  of 
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oil  and  tar  gutters  and  other  barriers  snrrounding  the  base  or  the  1f^ 
of  the  tree,  devices  similar  to  those  used  against  the  canker-worm 
codling-moth.  He  then  and  afterward  (1870)  recommended  "top! 
^ound  each  tree  small,  tight,  square  boxes  or  frames,  a  foot  or  Id  iD( 
in  height,  sunk  in  the  earth ;  the  ground  within  the  inclosore  to  be  Oi^ 
ered  with  cement,  and  the  top  edge  of  each  frame  to  be  covered  w^ 
broad,  projecting  pieces  of  tin  like  the  eave«  of  a  house  or  the  letter 
or  painted  with  some  adhesive  or  repellant  substance,  as  tar,  &c.  TJ 
larvsB  descending  the  tree,  being  unable  to  dimb  over  the  inclosoK 
would  change  into  helpless  pupsB  within  the  box,  where  they  could  ds^ 
be  destroyed  by  thousands.  Those  hiding  within  the  crevices  of  tK 
bark  of  the  trunk  could  easily  be  syring^  from  their  hiding  place^ 
(U.  S.  Agricultural  Report,  1870,  pp.  73, 74.)  These  boxes  were  careful^ 
tested  at  this  Department,  and  they  worked  as  described.  While  coal-tfi 
and  other  adhesives  were  recommended^  we  have  found  scalding-htf 
water  most  convenient  for  destroying  the  insects  that  accumulate  in  tb 
inclosure  or  upon  the  ground  elsewhere.  Where  branches  are  low  an 
droop  near  the  ground  some  of  the  larvse  descend  the  wrong  way  and  fm» 
off,  but  shade  trees  should  not  be  allowed  to  grow  in  this  low,  droopin 
manner,  and  under  all  ordinary  circumstances,  where  the  branches  as 
not  severely  jarred  to  encourage  the  insects  to  drop,  the  larv»  wUl  d« 
scend  by  the  trunk  and  become  captured  in  the  devices  here  noticed. 

Mr.  Olover  regarded  the  pupa  state  as  the  most  favorable  in  whie 
to  kill  the  insect,  as  it  can  then  be  easily  crushed  or  scalded.  Concerc 
ing  the  tobacco  treatment  he  adds  that  '^syringing  the  trees  with  strong 
tobacco  water  has  been  tried  with  some  good  eTOct,  but  the  larvs  no 
touched  by  the  fluid  are  merely  knocked  down  by  the  concussion,  and 
if  nearly  ready  to  change  into  pupte,  effect  their  transformation  when 
they  fall." 

In  this  connection  we  cannot  do  better  than  quote  what  we  publisher 
in  1880*  in  reply  to  certain  statements  by  Dr.  J.  L.  Le  GontOi  as  fol 
lows: 

Anent  Galeruca  xaHthornelcBna,  which  is  becoming  more  destmctiye  each  snocaesiy 
year  to  the  shade  elms  in  our  northern  towns,  a  correspondent  mentions  the  folio winj 
tacts: 

1.  The  trees  are  not  all  attacked  at  the  same  time,  bat  the  insect  seems  to  breal 
out  from  a  center,  gradually  destroying  the  more  remote  trees,  so  that  isolated  tree 
remain  comparatively  free. 

2.  After  applying  a  band  (saturated  with  fish-oil,  petroleum,  Ac)  to  some  tree 
which  were  about  half  denuded,  found  hundreds  of  the  worms  stopped  both  in  ascend 
ing  and  descending  the  trees. 

He  also  propounded  the  following  query : 

3.  Do  the  beetles  hibernate  in  the  ground,  so  that  they  can  be  poisoned,  or  are  the; 
perpetuated  only  by  the  eggs  on  tlie  trees? 

Allow  me  to  add  the  following  subjects  for  investigation  as  necessary  to  the  devit 
ing  of  proper  remedies  against  this  foreign  invader: 

4.  How  soon  do  the  insects  appear  in  the  spring ;  how  rapidly  do  they  propagate 
and  what  time  is  passed  in  each  stage  of  development  f 

5.  Are  the  larvre  and  beetles  eaten  by  insectivorous  birds,  or  are  they  protected  b; 
offensive  secretions,  as  is  the  case  with  Doryphora  10-Zineata,  Orgyia  leuoostigma,  ani 
several  other  noxious  insects  T 

6.  What  proportion  of  the  brood  hibernates,  and  in  what  stage,  pnpa  or  perfect  in 
sect,  and  where  T 

If  the  materials  for  furnishing  answers  to  these  questions  are  not  yet  within  yon 
rcaoh,  will  you  kindly  direct  tbo  attention  of  some  of  your  trusty  observ^ers  to  th< 
subject,  so  that  persons  interested  in  the  preservation  of  the  shade  trees  which  are« 
justly  esteemed  may  be  properly  instructed  as  to  the  measures  to  be  adopted  during 
the  next  summer. 

Very  truly,  yours,  J.  L.  Lk  CONTE, 

PUlaitlpUa,  Pa, 

^American  EnUmologist,  December,  1880,  p.  291. 
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lie  above  inqnincs  were  reeeired  from onr esteemed  correspondent  some  timo  since, 
>  we  employ  tliem  as  a  ready  means  of  giving  onr  experience  with  tbo  beetle, 
'or  the  benefit  of  the  general  reader  it  may  be  remarked  that  the  natural  history 
ihis  Elm  Leaf-beetle  is  quite  similar  to  that  of  the  well-known  Colorado  Potato- 
^ie  and  of  the  Grape-vine  Flea-beetle.  The  only  deviation  in  the  Elm  Leaf -beetle 
*i  the  mode  of  pupation,  which  rarely  takes  plaoe  in  the  ground,  uuless  this  be 
^  friable,  but  at  the  base  of  the  tree  or  under  any  shelter  uimt  may  present  itself 
'^  the  trees,  such  as  old  leaves,  grass,  d^c. 

1.)  The  phenomenon  here  described  is  dotibtlesa  d«6  to  the  gradual  inereMe  in 
Ing  ftom  one  or  more  iemales. 

3  and  6.)  Like  most,  if  not  all,  CkrjfSMMlida^  the  Elm  Leaf-bettle  hibcrnatf'^  in  the 
iect  state.  As  jdaees  suitable  for  hibernation  abound,  any  attempt  to  successfully 
It  this  nest  in  wiut^^r  time,  with  a  view  of  preventing  its  ravages  the  subsequent 
eon,  will  prove  fttiitless.  A  lar;|^  proportion  of  the  hibernating  beetles  donbtlesa 
i^,  since  the  inject  is  comparatively  scaroe  in  the  earlier  part  of  the  season. 

4  and  5.)  The  beetles  ily  as  soon  as  spring  epens^  and  we  have  observed  the  first 
vsD  early  in  May,  in  Wa^shington,  D.  C.,  or  some  time  after  the  elm  leaves  are  fhlly 
reioned.  The  ravages  of  the  insect  begin  to  be  apparent  with  the  second  genera- 
Q  of  larv«,  which  appear  in  June. 

n  1878  w«  made  many  notes  and  experiments  on  the  species,  and  the  development 
the  third  and  most  injurious  generation  oocupied  about  one  month.  The  numerous 
p8e>,  which  in  the  latter  part  of  August  were  to  be  found  under  the  trees,  were 
Btly  destroyed  that  year,  partly  b^oontinnons  wet  weather  prevailing  at  the  time, 
rtly  by  the  many  enemies  of  the  insect.  Among  thesfs  there  are  PwtynM  puneti' 
mis  and  Qtiedina  jnoIochinMj  which  feed  on  tho  full-grown  larvie  when  theaie  retire 
pupation,  and  also  on  the  nupffi.    The  larva  of  a  Chr\f$opa  ^pi-obably  C.  rufildhria) 

05  upon  the  eggs  of  the  Gateruca ;  Ueduviua  novenarius  sucks  both  beetles  and  larvo 
the  leaves,  whne  Mantis  oarolifta  preys  npon  the  beetle.  Of  the  numerous  other 
ects  found  among  the  pnpas  under  the  trees,  e.  $p.  Ttukyponu  j9009m^  sundry  cpkleini, 
'riapods,  j&c,  several  are  doubtless  enemies  of  the  QaiSrucaf  though  we  haw.  as  yet, 
pr(x>f  of  the  fact.  Many  birds  were  observed  on  the  trees  infested  by  the  oeetles. 
b  the  English  Sparrow,  which  was  the  most  numerouSj  did  not  feed  on  th#  insect 
any  stage  of  growth. 

[lie  only  methM)d  of  warfiure  against  this  pest  recommended  by  Enit^[man  writers  is 
jar  the  larfse  down  on  to  sheets,  and  then  in  one  way  or  another  to  destroy  them, 
is  may  answer  for  vonng  trees,  but  is  then  tedious  and  but  partial.  We  found  that 
» quickest  and  most  satisfactory  wav  of  destroying  t'he  insect  and  protecting  the 
es  waa  by  the  use  of  Paris  green  ana  water  in  the  manner  frequently  recommended 
theee  columns,  and  London  purple  will  evidently  prove  just  as  effectual  and 
»aper.  The  syringing  cannot  be  done  from  the  ground  except  on  very  young  trees, 
)ugh  a  good  fountain  pump  will  throw  a  spray  nearlv  30  feet  high.  Larger  trees 
II  have  to  be  ascended  by  means  of  a  ladder  and  the  lic^uid  sprinkled  or  atomized 
t>ugh  one  of  the  portable  atomizers,  like  Peck's,  which  is  fastened  to  the  body,  and 
it^s  3  gallons  of  the  liquid. 

rhe  mode  of  pupation  of  the  insect  under  the  tree,  on  the  surface  of  the  ground, 
leath  whatever  shelter  it  can  find,  or  in  the  crevices  between  the  earth  and  the 
ink,  enables  us  to  kill  vast  numbers  of  the  pupsB  and  transforming  larv»  by  pour- 
j  hot  water  over  them.  We  found  that  even  Paris  green  water  poured  over  them 
o  killed.  If  the  trees  stand  on  the  sidewalk  of  the  streets  the  larvss  will  go  for 
pation  in  the  cracks  between  the  bricks  or  at  the  base  of  the  tree,  where  thev  can 
o  be  killed  in  the  same  way.  This  mode  of  destruction  is,  take  it  all  in  all,  the 
ct  most  satisfactorv  one  we  know  of,  though  it  must  be  frequently  repeated. 
2.)  We  have  largely  experimented  with  a  view  of  intercepting  and  destroying  the 
vas  in  their  descent  firom  the  tree.  Troughs,  such  as  are  used  for  canker-worms, 
red  paper,  felt  bands  saturated  with  oil,  are  all  good  and  the  means  of  destroying 
ge  numbers.  Care  must  be  taken,  however,  that  the  oil  does  not  come  in  contact 
m  the  trees,  as  it  will  soon  kill  them,  and  when  felt  bandages  are  used  there  should 
a  strip  of  tin  or  zinc  beneath  them.  The  trouble  with  all  these  intercepting  de- 
es, however,  is  that  many  larv»  let  themselves  drop  down  direct  from  the  tree  and 
IS  escape  destruction. 

n  conclusion  we  would  remark  that  it  is  highly  probable  that  Pyrethriun  powder 
rred  up  in  water  might  be  successfully  substituted  for  arsenical  poisons,  but  experi- 
nts  in  this  direction  have  not  yet  been  made.  From  experiments  we  have  made 
th  dry,^unmixed  powder,  we  found  that  it  affects  very  quickly  the  larva,  pupa, 
\  the  perfect  insect,  but  in  order  to  be  applied  on  a  large  scale  and  on  lai'ge  trees 
)  powder  must  of  course  be  mixed  in  watiar.  There  is,  however,  no  danger  in  the 
licions  use  of  the  arsenical  liquids  npon  shade  trees. 
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MORE  RECENT  EXPERIENCE  AT  THE  DEPARTMENT. 

The  more  recent  experience  in  the  destruction  of  this  Galeruca  on  t'Kie 
Department  grounds  may  now  be  summed  up,  the  exi)eriment8  havrsn^ 
been  intrusted  to  Dr.  Barnard. 

Past  history  of  the  Elms  in  question. — According  to  Mr.  William  Saur^^- 
ers,  of  this  Department,  these  trees  have  been  annually  attacked  by  t^tie 
European  Elm  Leaf-beetle  since  they  were  planted  ten  years  ago,  SL:xid 
about  one  year  in  three  the  injury  has  been  severe,  resulting  in  th^ir 
defoliation,  while  in  other  years,  as  in  1879  and  1880,  there  appear-'^d 
comparatively  none.   In  some  seasons  a  second  or  autumnal  set  of  lea^res 
appeared  after  the  trees  had  been  stripped,  and  in  certain  of  these  in- 
stances the  second  crop  of  leaves  became  eaten ;  but  in  all  case49  ^e 
thinks  the  lives  of  the  6*ees  have  not  seemed  to  be  endangered  and  tl^ej 
soon  repaired  the  damage  done.    His  belief  is  also  that  the  pest  did  rmot 
become  gradually  worse  and  worse  through  the  series  of  years  durixig 
which  it  has  been  observed  by  him,  stiU  he  regards  the  attack  of  IS-^ 
as  worse  than  any  known  to  him  before  on  these  trees  or  others,  SLXxd 
he  has  noticed  the  effects  of  this  insect  since  1850,  first  in  its  earli^^ 
ravages  about  Baltimore,  and  later  elsewhere. 

Condition  and  Characteristics  of  the  Orove  in  1882  and  1883. — ^Howev^^ 
it  may  be  for  the  past  history  or  future  desirability  of  certain  trees  i^ 
the  grove,  in  1882  many  exhibited  various  grades  of  feebleness,  and  sor*^® 
had  dying  branches.  Indeed,  a  few  of  them  had  a  very  unhealthy  ^^' 
pect  the  previous  year  also.  Of  course  it  can  be  claimed  that  thi^^ 
unhealthy  condition  is  due  to  other  causes  than  the  insects ;  and  it  shoiB^^ 
be  remembered  that  most  are  foreign  species,  each  often  represented  :i^ 
two  or  more  of  its  varieties.  Here  all  grow  on  level  ground,  where^*^ 
in  a  state  of  nature  some  belong  to  mountainous  localities;  others  ^^ 
the  damp  climate  of  England,  &c.  Therefore,  many  of  them  are  gro'^^' 
ing  under  abnormal  conditions.  They  exhibit  much  variety  in  tb^ 
relative  abundance,  size,  form,  and  texture  of  the  leaves.  There  is  bUs^ 
great  diversity  in  the  density  and  form  of  branching. 

Extent  of  injury  in  1882  and  1883. — All  the  varieties  and  species  of 
elms  in  this  grove,  without  exception,  were  preyed  upon  by  the  pest  in 
1882  and  1883.  The  insect^  however,  showed  decided  preferences  for 
certain  individual  trees,  varieties,  or  species,  stripping  some  completely 
before  doing  more  than  very  slight  harm  to  the  leaves  of  others,  the 
former  becoming  completely  eaten  in  midsummer,  the  latter  not  until 
toward  the  close  of  the  season,  or  remaining  only  slightly  damaged 
until  then.  In  1882  the  leaves  were  eaten  faster  than  they  could  be 
developed,  and  the  insect  continued  abundant  enough  to  prevent  a 
second  crop  of  foliage  until  in  November,  when  it  became  too  cold  for 
the  leaves  and  active  insects  to  exist. 

On  these  grounds  the  southeast  side  of  each  tree  has  suffered  more 
than  the  northwest  half.  This  pecifliarity  has  been  very  strongly  pro- 
nounced this  year,  1883,  on  all  the  trees  affected,  and  ui)on  some  exam- 
ples far  more  markedly  than  upon  others.  This  one-sidedness  is 
especially  apparent  in  the  trees  which  were  the  most  severely  eaten. 
Some  trees  show  the  southeast  side  comi)letely  devoured  but  the  north- 
west side  only  half  consumed  and  comparatively  green.  Such  are  aver- 
age cases. 

The  inferences  have  been^  that  the  shade,  dampness,  and  coolness  of 
the  tree  on  the  northwest  side  duiiug  the  morning  is  too  unhealthy  for 
the  favorable  development  of  the  larvae  or  of  the  eggs  deposited  there ; 
but  whether  this  be  true  or  not,  the  insect  probably  prefers  to  deposit 
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^fiy  in  the  middle  of  the  forenoon,  land  on  that  paxt  of  the  tree  which 
^  't^hen  warmest.  This  wonld  give  a  greater  number  of  the  eggs  at  the 
^'C^et  on  the  southeast  side,  as  observation  seems  to  confirm,  and  since 
young  larv®  do  not  migrate  to  any  noteworthy  extent,  the  one-sided- 
described  would  result,  whether  the  northwest  side  were  unhealthy 
:iiot.  The  former  explanation  is  most  probably  the  correct  one,  as  we 
e  noticed  that  the  insect  is  less  injurious  during  very  wet  summers. 
eferenoes  of  the  Mm  beetles  for  certain  Varieties  and  Species  ofEhns. — 
«  iimerican  slippery  elm  does  not  occur  in  this  grove,  but  only  one 
^ve  species,  the  common  American  elm,  Vlmus  americana.  This  is 
'^^^"^^ctically  free  from  the  ravages  of  the  beetle,  on  which  account  it  may 
^^  preferred  to  the  European  species.  It  is  tall,  and  has  gracefully 
•^^Xshed  branches,  making  it  as  ornamental  as  any  European  kind,  yet 
^^  a  shade  tree  it  does  not  equal  the  U.  montana  of  the  Old  World.  The 
^"^t^r  has  a  broader,  denser  crown,  but  the  attack  on  it  is  considerable, 
ough  to  leave  the  choice  in  favor  of  the  American  species. 
U.  montana  seems  the  best  European  species  grown  here  for  shade,  since 
^  other  foreign  elms  here  cultivated  are  not  dense  enough.  This  ap- 
Jj^ies  to  U.  campestriSj  TJ.  suberosaj  JJ.  effusaj  and  U*  parvifolia  (siberica), 
^yie  last  named  is  not  attacked  as  much  as  the  American.  The  young 
^^viB  cannot  develop  on  it,  but  die  quite  soon,  without  growing^  and 
'l^ey  gnaw  the  leaves  very  little.  The  other  foreign  species  mentioned 
^^e  seriously  eaten ;  the  severest  attack  being  upon  tiie  U.  campestriSj 
-lie  fiavorite  food  of  this  insect. 

As  early  as  June  25,  in  1883,  this  species  was  completely  eaten  and 
t>xt)wn  in  our  grove,  at  which  date  the  U.  montana  examples  retained 
^^ore  than  half  their  verdure;  in  some  individuals  nearly  all ;  and  the 
*^ommon  American  elm  was  perfectly  green.  The  U,  campestris  is  one  of 
tlie  poorest  elms  for  shade,  and  its  total  abolishment  throughout  the 
^xitire  country  would  probably  lessen  the  assault  on  U.  montana  to  a 
Oomparatively  unobjectionable  extent.  This  measure  should  be  insti- 
tmted  against  the  pest,  and  for  the  sake  of  the  other  species  of  elms. 

JEffects  of  arsenical  Poisons  on  Insect  and  Plant — Species  of  elms  are 
Bomewhat  differently  affected  by  the  poison.    When  treated  alike  there 
is  always  manifest  some  difference  in  the  susceptibility  of  different  elms 
to  the  corrosive  effects  of  the  poison.    Even  individuals  of  the  same 
Species  or  variety  are  difierentiy  impaired.    As  a  rule,  those  which  suit 
the  insect  best  are  iigured  most  by  the  poison,  and  tnose  which  resist 
the  insect  most  withstand  the  poison  best.    The  latter  have  coarser 
foliage  with  darker  green  color  and  more  vigorous  general  growth ;  the 
former  have  more  delicate  foliage,  lighter  in  color  and  weight,  appar- 
ently less  succulent. 

Certain  elms  of  the  species  U.  campestris  and  other  species  which  were 
overpoisoned,  and  shed  most  of  their  leaves  in  consequence  in  the  last 
of  June,  1883,  sent  out  a  profuse  new  growth  of  leaves  and  twigs.  The 
foliage  fell  gradually  for  three  weeks  and  this  was  somewhat  promoted 
by  the  succeeding  rains. 

The  larvce  move  fr*om  place  to  place  so  seldom  that  if  the  leaves  are 
imperfectly  poisoned  from  the  mixture  being  weakly  diluted,  or  fit)m  its 
application  only  in  large^  scattered  drops,  which  are  much  avoided  by 
the  larv£B,  they  are  not  killed  off  tiioroughly  for  several  days,  and  in  all 
cases  it  requires  considerable  time  to  attain  the  full  effect  of  the  poison. 
This  result  appears  on  the  plant  and  on  the  insect.  After  eact  rain 
the  poison  takes  a  new  effect  upon  the  plant  and  the  pest,  which  indicates 
that  the  poison  Ls  absorbed  more  or  is  more  active  when  wet,  and  that 
it  acts  by  dehydrating  thereafter.    Where  the  tree  is  too  strongly  poi- 
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soned,  each  rain  canses  a  new  lot  of  leaveB  t<>  bee^me  dtscolcn^ed  by 
poison  or  to  falL    On  some  of  the  trees  ,tbe  disooloration  appears 
brown,  dead  blotches  <m  the  foliage,  chiefly  abont  the  gnawed 
and  margins,  while  in  other  instances  many  of  the  leaves  tnm  yello 
and  others  fall  withont  change  of  oolor.    The  latter  may  not  all  d 
from  the  effects  of  i>oison,  bnt  the  coloration  referred  to  is  withont  don 
generally  firom  the  canstio  action*    The  poison  not  only  prodnees  t 
local  effects  from  contact  action  on  the  parts  tonched  by  it,  but  fbllo 
ing  this  there  appears  a  more  general  effeet,  manifest  in  that  all  the 
liage  appears  to  lose,  to  some  extent,  its  freshness  and  vitality. 
secondary  inflnence  is  probably  fh>m  poisoning  of  the  sap  in  a  moden^-£ 
degree.    When  this  is  once  observable,  no  leafeater  thrives  npon  t 
foliage.    Slight  overpoisoning  seems  to  have  a  tonic  o^  invigorati 
effect  on  the  tree, 

Freventive  Effects  of  the  JPoUon. — ^In  this  grove  the  elms  that  were 
soned  in  1882  were  attaeked  in  the  spring  of  1883  less  severely  than  w 
tho^e  Vhich  were  not  jwisoned  the  previons  year.    This  wonld  seem 
imply  that  the  inseots  deposit  mostly  on  the  trees  nearest  to  where  t 
develop,  and  are  cmly  partially  migratory  before  ovipositing.    The  a 
tack  afterward  became  increased,  probably  by  immigration  and  t 
new  generation,  so  that  later  in  the  season  the  trees  were  mostly 
fested  to  the  nsoal  extent. 

In  the  region  of  Washington  a  preventive  applieafion  ef  jmson  s, 
be  made  before  the  last  of  May  or  first  of  June,  when  the  eggs 
ing  deposited  and  before  they  hatch.    This  will  prevent  the  \vormB  froi 
ever  getting  a  start.    By  the  preventive  method  the  tree  escapes  twi 
kinds  of  injury  5  first,  that  directly  from  the  eating  by  the  insect  i  second 
that  which  follows  indirectly  from  the  deleterious  effects  of  the  poison^ 
on  the  p]»nt,  for  its  canstic  effect  is  much  greater  where  the  Iwives  bave^ 
been  so  gnawed  that  the  poison  comes  in  contact  with  the  sap. 

Treatment  with  London  purple. — ^Already  early  in  June  the  insect  ap- 
pears pleutifril.  On  Jnne  7, 1882,  it  was  at  work  on  all  the  trees,  and 
its  clusters  of  eggs  were  numerous  beneath  the  leaves.  Some  of  the 
trees  had  half  of  the  leaves  considerably  gnawed  and  x>erforated  by 
larvse  of  all  sizes,  and  by  the  adults.  At  this  date  fifteen  trees^  consti- 
tuting the  south  part  of  the  grove,  were  treated. 

Preparation  of  the  Foison, — London  purple  (one-half  pound),  jBour  (3 
quarts)  and  water  (barrel,  40  gallons)  were  mixed,  as  follows :  A  large 
galvanized  iron  funnel  of  thirteen  quarts  capacity,  and  having  a  cross- 
septum  of  fine  wire  gauze  such  as  is  used  for  sieves,  also  having  vertical 
sides,  and  a  rim  to  keep  it  from  rocking  on  the  barrel,  was  used.  About 
three  quarts  of  cheap  iiour  were  placed  iu  the  f  imiiel  and  washed  through 
the  wire  gauze  hv  Avater  poureil  in.  The  fiour  in  passing  through  is 
finely  divided,  and  will  dilVitse  in  the  water  without  appearing  in  lamps. 
The  flour  is  a  suita]>Je  medium  to  make  the  jKiison  adhesive.  The  Lon- 
don purple  is  then  plireed  uiK>n  the  gauze  and  washed  in  by  the  remain- 
der of  the  water,  until  the  banel  is  tilled,  in  other  tests,  the  flour  was 
mixed  dry  with  the  poison  powder,  and  Ixith  wei^e  afterward  washed 
through  together  with  good  results.  It  is  thought  that  by  njixlng  in 
this  way  less  flour  will  suffice.  Three-eighths  of  a  pound  of  London 
purple  to  one  barrel  of  water  may  be  taken  as  a  suitable  percentage. 
Three-eighths  of  an  ounce  may  be  used  as  an  equivalent  in  one  bucket^ 
ful  of  water.  The  amount  of  this  poison  was  reduced  to  one-fourth  of 
a  pound  to  the  barrel  with  good  effect,  bnt  this  seems  to  be  the  mini- 
mum quantity,  and  to  be  of  value  it  must  be  applied  in  favorable 
weather  and  with  unusual  thoroughness.     With  one-half  or  three- 
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^oxutfas  of  a  pound  to  the  barrel,  about  the  maximum  strength  allow- 
*  >Xe  is  attained,  and  this  should  be  applied  only  as  an  extremely  fine 
list,  without  drenching  the%liage. 

JSffects  of  the  Mixture, — The  flour  seems  to  keep  the  poison  from  tak- 
S  efi'ect  on  the  leaf,  preventing  to  some  extent  the  corrosive  injury 
^^Ixich  otherwise  obtains  when  the  poison  is  coarsely  sprinkled  or  too 
^^^^^^^ong.  It  also  renders  the  poison  more  permanent.  On  the  leaves, 
^^:K>ecially  on  the  under  surfaces,  the  London  purple  and  flour  can  be 
^^^^^u  for  several  weeks  after'  it  has  been  applied^  and  the  insect  is  not 
^^^ly  destroyed,  but  is  prevented  from  reappeanng,  at  least  for  a  long 
^^^Tiod.  By  poisoning  again,  a  few  weeks  later,  the  insect  is  deterred 
^^ith  greater  certainty  for  the  entire  season.  By  being  careful  to  ad- 
^^Xuister  the  poison  before  the  insect  has  worked,  and,  above  all^  to 
V*-4:fiii8e  the  spray  finely  but  not  in  large  drops,  no  harm  worth  mention- 


^  will  accrue  to  the  plant  from  the  proportion  of  poison  recommended. 

^  -  -iie  new  growth,  that  developed  after  the  first  iwisoning,  was  protected 

^^C^  one-fourth  of  a  pound  to  the  barrel  in  1882.    From  midsummer  un- 

^^1  autumn  the  unpoisoned  half  of  the  grove  remained  denuded  of 

^^^liage,  while  the  poisoned  half  retained  its  verdure.    The  little  damage 

^^en  appearing  in  the  protected  part  was  mostly  done  before  the  first 

^^reutmeut.    Eggs  were  laid  abundantly  throughout  the  season.    Many 

these  seemed  unhealthy  and  failed  to  develop,  probably  because  they 

poisoned.    Many  hatched,  but  the  young  larvae  soon  died.    The 

^^g8  were  seldom  depoeited  on  the  young  leaves  that  were  appearing 

^kiter  the  poison  was  applied,  but  were  attached  to  the  developed  leaves, 

^nd  here  the  larvsB  generally  got  the  poison  to  prevent  their  attack 

Xtpon  the  aftergrowth.    Still  the  young  leaves  became  perforated  to 

i^ome  extent.    The  adults,  which  fly  from  tree  to  tree,  appeared  plenti- 

Xiil  without  much  interruption  throughout  the  season,  and  often  several 

^donld  be  seen  feeding  on  each  tree.    Possibly  many  of  these  may  have 

Tiecome  poisoned  before  depositing  the  eggs. 

The  efficiency  of  London  purple  being  established,  it  will  generally 
\)e  preferred  to  other  arsenicals,  because  of  its  cheapness,  better  dififus- 
ibiiity,  visibility  on  the  foliage,  &c,  $Ab  the  effects  of  the  poisons  com 
xnonly  do  not  appear  decidedly  for  two  or  three  days  after  their  admin- 
istration, the  importance  of  the  preventive  method  of  poisoning  in 
advance  cannot  be  too  strongly  urged.    As  the  effect  is  slow  in  api)ear- 
ing,  impatient  parties  will  be  apt  to  repoison  on  the  second  or  third  day, 
and  thus  put  on  enough  to  hurt  the  plant  when  the  effect  does  come. 
Much  depends  on  dryness  or  wetness  of  the  weather;  but  good  eft'ects 
may  be  expected  by  the  third  or  fourth  day. 
London  purple  seems  to  injure  the  plant  less  than  Paris  green. 
Treatment  toith  Paris  green. — In  1883  the  Paris  green  was  first  applied 
on  the  29th  of  May,  at  which  date  the  eggs  were  extremely  abundant 
and  hatching  rapidly  on  the  leaves.    Paris  green,  flour,  and  water  were 
mixed  by  the  means  previously  employed  with  London  purple  and 
already  described.    The  mixture  was  applied  to  the  north  part  of  the 
same  grove  of  elms.    Thus  far  experience  shows  that  the  Paris  green 
is  effective  against  the  insect,  but  tiiat  this  poison  injures  the  plant  more 
than  does  the  London  purple. 

Three-fourths  of  a  i>onnd  of  Paris  green  to  a  barrel  (36  or  40  gallons) 
of  water,  with  3  quarts  of  llour»  may  be  regarded  as  a  poison  mixture 
of  medium  or  average  strength  for  treating  elms  against  these  beetles, 
and  the  indications  thus  iar  are  that  the  amount  of  Paris  green  should 
ni>t  be  increased  above  one  pound  or  be  diminished  much  below  one- 
half  a  pound  in  this  mixture.    To  a  bucketful  of  water  three-fourths  of 
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an  ounce  of  Paris  green  may  be  used.  The  action  of  this  poisoc^ 
Blow  but  seyere,  and  varies  much  with  the  weather.  Thus  fi^  th» 
suits  of  tests  have  been  varied  so  much  by  the  weather  and  differs 
modes  of  preparation  and  application  that  they  will  be  rex)eated.  WIi 
used  strong  enough  to  cauterize  the  leaves  the  poisonous  action  up 
the  plant  may  be  observed  to*  continue  for  several  weeks. 

Meohcmical  Means  of  applying  the  Poison. — ^When  many  trees  were 
be  sprayed  a  cart  or  wagon  was  employed  to  haul  the  poison  in  a  lar 
barrel  provided  with  a  stirrer,  force-pump,  skid,  &c.  The  followi: 
brief  account  of  the  skid,  mixer,  barrel,  and  pump  may  be  reproduo 
here  from  our  last  Annual  Beport: 

The  skid  is  a  simple  frame  to  hold  the  horizontal  barrel  from  rollingi  and  consi 
of  two  pieces  (Plate  VT,  Fiff .  la  a)  of  wood,  about  the  length  of  the  barrel,  and. 
section  about  3  by  4  inches,  joined  paraUel,  apart  firom  each  other,  by  two  cleats,  1 
The  inner  upper  angles  may  be  out  to  match  the  curve  of  the  bairel|  as  at  o  e.  1 
barrel  being  placed  uxK>n  this  frame  is  next  to  be  filled. 

A  good  device  for  mixing  the  poison  thoroughly  with  the  water  and  for  filling  i 
barrel  is  shown  in  section  in  Plate  VI,  Fig.  4.  It  consists  of  a  large  funnel  that  ^ 
hold  a  bucketful,  and  hae  cylindrical  sides,  g  g,  that  rest  conformant  on  the  bar^ 
In  this  is  a  guace  or  finelv-perforated  diaphragm,  or  septum,  d,  and  a  funnel  bas&j 
with  its  spout,  Pf  inserted  tnrough  the  bung. 

By  reference  to  Plate  VI,  Fig.  4,  the  barrel,  k,  wiU  be  seen  in  section,  and  sonrf 
its  details,  together  with  those  of  the  pump  and  stirrer,  may  be  noticed.  The  i 
orum,  /,  has  a  foot  below,  screwed  to  the  barrel.  Through  its  top  is  a  pivot,  o^ 
which  tilts  the  pump-lever,  I,  which  is  similarly  hinged  at  o  to  the  top  of  the  pist^ 
rod,  t.  The  j^ump-cylinder,  g.  is  also  hung  upon  trunnions,  i,  projecting  into  eyes, 
this  illustration  tne  e^es,  e  e,  nave  each  a  neck  fitting  in  a  slot  cut  through  the  sta 
oppositely  firom  the  side  of  the  bung-hole,  and  beneath  the  stave  is  a  foot  on  the  e; 
piece.  Its  neck  is  so  short  that  the  eye  is  held  down  firmly  against  the  top  of  1 
stave,  while  the  foot  is  as  tight  against  its  under  surface.  The  length  of  its  eye-pi< 
is  a  little  less  than  the  diameter  of  the  bung-holei  into  which  it  may  be  inserted  to 
driven  latterly  into  the  slot.  The  slot  is  longer  tnan  the  eve-piece,  so  the  latter  n 
be  driven  away  from  the  bung-hole  for  a  distance  greater  than  the  length  of  the  in 
nion  pivot.  Tnen  the  pump  being  inserted,  until  these  pivots  come  opposite  the  ey 
the  latter  mav  be  driven  back  as  sockets  over  the  pivots,  which  play  in  them  when  1 
pump  is  worked.  To  hold  these  eyes  toward  toe  pump  and  upon  the  trunnioui 
wedge,  V,  is  driven  in  the  slot  beyond  each  eye-piece.  Thus  the  pump  is  easily 
tached  or  removed,  and  its  union  with  the  barrel  is  strong  and  firm.  Perchance  it 
desired  that  this  pump-hole  be  bunged|^  the  side  slots  may  be  wedged  to  make ' 
barrel  tight. 

The  pf^ts  of  the  pump  being  hung  as  described,  the  hinge,  d,  forms  a  toffgle-joi 
and  in  its  action  causes  the  pump  to  oscillate  on  its  trunnions,  its  basal  nnd  swing 
wider  than  its  top,  as  indicated  bv  the  dotted  line  from  z  to  y.  Upon  the  extrem 
of  this  swinging  end  is  a  loop,  h,  tnrough  which  is  passed  a  stirrer-bar,  m  a,  made 
sweep  back  and  forth  in  the  lower  side  of  the  barrel,  thus  to  agitate  and  mix  the  si 
stances  considerably  during  the  operation  of  the  pump,  every  stroke  of  the  han 
causing  one  or  two  strokes  of  the  stirrer. 

The  method  of  inserting  and  extricating  the  stirrer-bar  is  as  foUows :  It  is  r^ 
with  the  pump  until  the  end,  m,  comes  opposite  the  bunff-hole,  cr,  through  which ' 
bar  may  be  pulled  out  by  the  cord,  w,  which  is  attached  to  the  end,  n,  and  also  prei 
ably  to  the  bungs,  r  and  jr,  as  shown.  Through  the  same  hole  the  bar  may  be  insert 
This  stirring  device  is  the  simplest  in  construction  tmd  operation  of  any  yet  coutriv 
while  working  as  it  does  with  reference  to  the  concavity  of  the  barrel  it  ia  pecfeo 
effective. 

The  pump  is  double-acting  and  very  powerful,  giving  strong  pressc 
to  disperse  the  liquid  far  and  finely,  for,  with  tne  eddy-chamber  noz! 
used,  the  greater  the  pressure  the  finer  is  the  liquid  atomized.  A  bio 
or  otiier  catch  may  be  fixed  on  the  side  of  the  barrel  to  fit  against  t 
skid  and  prevent  the  barrel  firom  rocking  therein,  as  might  otherw 
happen  when  it  is  nearly  empty  if  much  power  is  applied.  About  o 
pi^lfiil  of  poisoned  water  was  sprayed  upon  each  tree.  When  only  t 
or  three  txees  were  to  be  treated  an  aquapult  or  other  bucket-pui 
was  used  to  force  the  poison  from  a  bucket  carried  by  hand.  The  Pai 
green  mixture  needs  to  be  almost  constantly  stirred,  as  this  poison  p 
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^    dpitates  qnickly ;  bat  with  London  porple  the  agitation  is  only 'oooa- 
\    gionally  necessary.  ' 

[       Coimected  with  either  pomp  is  a  long,  flexible  pipe,  witJi  its  distal 

I    part  stiffs  and  serving  as  a  long  handle  whereby  to  hold  its  terminal 

nozzle  breath  the  branches  or  very  high  np  at  a  comfortable  distance 

from  the  person  managing  it.    Farts  of  one  form  of  this  extension  pipe 

I    are  shown  in  Figs.  1  and  2. 

f       To  the  pomp  spent  is  attached  the  long,  2-ply,  flexile  hose,  h  A,  of 
[    i-inch  caliber.     Its  considerable  length,  12  feet  or  more,  allows  the 
I    nozzle  to  be  carried  abont  the  tree  wi&ont  moving  the  pnmp.    Beyond 
its  flexile  part  the  hose,  ^,  passes  through  a  bamboo  pole,  6,  from  which 
the  septa  have  been  bnmed  oat  by  a  hot  iron  rod.    At  the  distal  end  of 
the  pole  the  hose  terminates  in  a  nozzle,  n  or  m.    When  the  nozzle  is  in 
its  natural  position,  m,  the  spray,  2r,  is  thrown  straight  ahead,  and  this 
[     suits  well  for  spraying  very  high  branches,  but  for  spraying  the  under 
surfaces  of  the  lower  parts  of  the  tree  it  is  necessary  that  the  nozzle 
dischtf  ge  laterally  from  the  pipe,  and  this  is  accomplished  with  a  noz- 
zle having  a  direct  discharge  by  oending  it  to  one  side.    The  nozzle,  n, 
^d  spray,  s,  are  directed  laterally,  and  the  nozzle,  n,  is  maintainea  in 
^  position  by  a  metallic  hook  or  eye,  Vy  having  a  crooked  stem  inserted 
dt  the  side  of  the  hose  in  the  end  of  the  pole.    Where  the  side  spray  is 
P^^anently  desired,  the  metallic  stem  is  inserted  inside  the  hose  and 
poiuiected  with  the  base  of  t^e  nozzle,  or  the  tubular  stem  of  the  nozzle 
^  given  the  desired  crook.    For  smsdl  trees  the  simpler  extension  pipe 
shown  in  Fig.  2  is  satisfactory.     The  metallic  tube,  <,  several  feet  in 
lengthy  is  used  as  the  stiff  part,  t^  connected  with  the  hose,  h.    One  longer 
^^talhc  pipe,  having  telescopic  sections  made  tight  by  outside  seg- 
^©nts  of  ruboer  tubing,  has  also  been  employed,  and  is  a  very  desirable 
^^^tension  pipe.    Where  only  low  end-spraying  is  to  be  done,  as  upon 
^'^all  trees,  &c.,  the  eddy-chamber  nozzle  is  set  upon  such  a  pipe,  or 
^Pon  its  own  stem,  so  as  to  discharge  at  right  angles  therefrom ;  bat  a 
**^gonal  position  of  the  chamber,  n,  on  its  stem,  i,  throws  the  spray,  », 
\J^  intermediate  angle  between  the  right  angle  and  a  direct  fine,  Dy 
J^feich,  without,  any  readjustment,  the  spray,  «,  can  be  directed  high  or 
1  ^?'?  beneath  the  foliage  or  above.    For  general  use,  this  kind  of  noz- 
z^  is  the  best.    With  ordinary  force-pump  pressure  the  discharge-hole 
^\  tJie  nozzle  is  about  one-sixteenth  of  an  inch  in  diameter  for  misty  sprays 
^"^th  partides  invisibly  small.    Bather  than  use  the  larger,  coarser 
JP^t^ys,  which  were  usually  employed  in  these  tests,  it  is  better  to  use 
|*^«&iest  spray.   The  spray  falling  upon  the  extension  pipe  soon  accumu- 
lates enough  to  flow  down  the  pole  and  wet  the  hands.    To  prevent  this 
^  trapping  washer  of  leather  or  other  flange  may  surround  the  pole 
PToximally  from  the  spray;  and  the  drip  will  drop  off  from  its  margin, 
^ch  an  arrangement  is  indicated  at  J  in  Plate  YI,  Fig.  1. 

While  one  person  operates  the  pump,  another,  standing  in  the 
Vehicle  or  upon  the  ground,  directs  the  spray  by  the  stiff  part  of  the 
pipe.  Thus  the  operator  cannot  only  spray  higher  and  lower  with  con- 
>^enienoe,  but  he  can,  to  a  great  extent,  move  the  spray  from  place  to 
place  without  leaving  his  own  position  and  without  moving  the  vessel 
of  poison  with  the  pump. 

The  hose  and  bamboo  combination  was  conceived  of,  and  used  as  the 
lightest,  long,  stiff  tube  practicable  for  these  purposes,  and  it  has  answered 
admirably.  A  similar  pole,  with  a  metallic  tube  in  its  interior,  with  a 
nozzle  not  producing  tiie  very  fine  mist  desired,  and  lacking  the  side 
discharge,  &c.,  was  afterward  learned  of  as  being  used  in  Oalifomia. 
(See  Agricaltural  Department  Beport,  1881-^82,  p.  208.) 
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By  the  apparatus  used,  when  everything  is  prepared,  a  tree  oan  be 
sprayed  quickly,  and  a  large  grove  is  treated  in  a  ^ort  time.  It  is 
eqniJly  adapted  for  forestry  use  in  general,  and  likewise  available  for 
poisoning  on  fruit  trees,  when  not  in  frnit,  while  the  shorter  style  of  ex- 
tension-pipe 18  convenient  for  underspraying  all  kinds  of  low  plants. 


THE  LESSER  MIGRATORY  LOCUST. 

{Oalopten'UB  atlanis  Biley.) 
Order  Orthoptsba  ;  family  Acridib^ss. 

[  Plate  JI.] 

ITS  RAYAGSS  IN  THE  MERRIMAO  TALLEYj  NSW  HAMPSHIRB. 

The  ravages  of  this  insect  (which  is  the  Eastern  prototjx)e  of  the  Kooky 
Mountain  locust)  in  certain  parts  of  New  England  dunng  the  summers 
of  1882  and  1883  have  induced  us  to  devote  some  space  to  it  in  this  re- 
port  with  a  view  of  laying  the  chief  facts  before  the  farmers  who  hav^ 
suffered  from  it  and  of  indicating  what  can  be  accomplished  in  practl- 
oally  dealing  with  it.  For  this  purpose  we  shall  repeat  much  that  waB 
said  on  the  subject  in  the  first  Beport  of  the  United  States  Entomologi- 
cal Commission,  in  which  the  species  is  discussed  incidentally,  and  whiclt. 
has  been  for  some  time  out  of  print  and  not  to  be  obtained  for  distribu- 
Hon.  The  greatest  injury  seems  always  to  have  been  done  in  the  Mer- 
rimac  Valley,  New  Hampshire,  and  there  are  mB,nj  interesting  circum- 
stances connected  with  the  history  and  work  of  the  species  in  said- 
valley.  These  we  are  yet  studying  and  hope  before  long,  when  all 
the  facts  have  been  ascertained,  to  present  them  connectedly,  in  the 
hope  that  some  useftil  conclusions  may  be  arrived  at.  In  the  meantime 
this  summary  of  what  is  now  known  will,  we  hope,  prove  useful. 

HISTORICAL. 

We  know  that  migratory-locusts  do  commit  sad  havoc  in  the  Eastern 
States  flrom  time  to  time,  and  are  so  effectual  in  their  work  of  destruction 
that  many  persons  are  led  to  suppose  that  the  Rocky  Mountain  species 
has  suddenly  found  its  way  among  them.  Among  the  earlier  accounts  of 
tiie  flights  and  ravages  of  migratory  locusts  in  this  section  of  country, 
we  find  in  Harris's  Treatise  on  luxurious  Insects  an  extract  firom  the 
travels  of  President  Dwight,  wherein  "  they  .are  recorded  as  being  most 
destructive  in  Vermont  in  1797  and  1798,  and  as  collecting  in  clouds, 
rising  in  the  air  and  taking  extensive  flights — even  covering  persons 
employed  in  raising  a  church  steeple^ho,  in  such  position,  saw  the  in- 
sects flying  far  above  their  heads.''  He  also  quotes  from  WilKamson's 
History  of  Maine,  that,  in  1749  and  1754,  they  were  v^ry  numerous  and 
voracious ;  that  "  In  1743  and  1756,  they  covered  the  whole  country  and 
threatened  to  devour  everything  green.''  In  181G  they  are  said  to  have 
made  their  first  appearance  in  the  Merrimac  Valley,  New  Hampshire, 
or  at  least  this  is  the  first  appearance  of  which  there  is  authentic  record. 

In  1821  the  locusts  did  great  damage  in  Cumberland  County,  Maine, 
and  we  have  elsewhere  given  (he.  cit)  a  detailed  account  of  the  visita- 
tion. 

In  1826  such  ruin  to  the  crops  was  occasioned  by  the  loonsta  in  Bos- 
cawen,  N.  H.^  that  a  day  of  flEusting  and  prayer  was  appointed  by  tlie 
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church  authorities.    Concerning  more  recent  years,  we  quote  the  fol- 
lowing newspaper  paragraph^  which  evidently  refer  to  this  species : 

Grasshoppers  are  reported  to  have  rery  seriously  injured  the  corn,  grass,  and  grain 
crops  Tand  in  some  cases  orchards  and  nurseries)  of  the  counties  of  Auaroscoggtn. 
Franklin,  Knox,  Kennebec,  Lincoln,  Oxford,  Plscataanis,  Penobscot,  Waldo,  ana 
Somerset,  in  Maine.  So  serious  has  been  the  damage  ttiat  the  sabject  was  miule  a 
topio  at  the  recent  State  agricultural  convention  in  that  State.  In  Androscoggin 
County  they  i!ijured  pastures  greatly,  and  affected  the  condition  and  price  of  stock. 
Some  ^rain  fields  were  protected  by  drawinjQ^  a  rope  aeross  the  heads  at  sunset,  thus 
bntshing  off  the  insects  and  preventing  feeding. 

In  Franklin  County  a  Held  of  12  acres  of  sweet  com  was  only  saved  bv  keeping  a 
man  in  it  continually  to  drive  out  the  grasshoppers.  One  man  in  York  County 
stopped  their  passage  to  his  fields  by  building  a  brujsn- fence  around  them. — [American 
jAmouliuristf  1871. 

These  pests  (the  locusts)  have  been  numerous  and  destructive  during  the  past  month 
In  aoms  portions  of  the  Eastern  States.  In  Sagadahoc  County,  Maine,  the  crops  and 
pAstnres  were  injured  by  them  very  much ;  also  in  Hancock  County.  In  Franklin 
xoany  fi^elds  of  grain  were  cut  to  save  the  crops  from  them  and  for  feeding.  In  Ox- 
ford oats  were  "eaten  entirely  down,  as  clean  as  though  fed  upon  by  sheep/'  In  some 
portions  of  Plymouth  Conn^,  Massachusetts,  they  are  reported  to  have  eaten  every- 
tiling  irreon.  In  Caledonia  County,  Vermont,  they  have  been  very  destructive.  All 
41i7oaffh  Windsor  the^  have  been  *'  a  terrible  scourge.''  In  Orleans  they  are  reported 
c^bundanty  and  in  Windham  they  have  done  ''mucn  ii\jurv  to  some  of  the  crops.''  In 
'Wayne  County,  Pennsylvania,  also,  they  are  reported  to  have  done  much  damage.-** 
Z^JfanthhfMeport,  Department  of  A^UmUure,  for  August  and  September,  1871. 

In  1872  locusts  were  again  bad  in  the  Eastern  States^as  will  appear 
liy  the  following  from  the  Mirror  and  Fanner  (New  Hampshire)  for 
August  10 : 

The  erasshoppers  are  making  great  havoo  on  the  grass,  grain,  and  com.  For  a 
firpace  of  about  one  and  a  half  miles  square  they  are  destroying  almost  everything.  Clover 
Is  trimmed  up  all  but  the  head ;  oat-fields  look  like  fields  of  rushes  coming  up  to  the 
l&eigbt  of  16  or  18  inches  without  leaf  or  head.  The  leaves  of  wheat  and  their  kernels 
laie  eeden  out.  These  choppers  move  back  and  forth  two  or  three  times  a  day,  and 
"Whole  sections  are  alnK)st  alive  with  them. 

The  year  1874  was  a  marked  one  in  the  Merrimac  Valley.  They 
destroyed  the  hay  crop  and  most  of  the  garden  vegetables. 

In  1875  they  were  reported  yery  injorioos  in  Massaohnsetts,  as  the 
fi>llowing  items  will  show : 

Grasshoppers  in  Boston, — We  did  not  anticipate  that  Boston  proper  would  ever  be  so 
inconvenienced  by  the  pests  which  have  proved  so  destructive  out  West,  but  it  is  a 
lact  that  grasshoppers  are  so  numerous  at  the  South  End  that  they  destroy  the  flowers 
in  the  back  yards  to  such  an  extent  that  hens  are  hired  or  boni^ht  to  clear  the  premises 
and  save  the  ornamental  plants  which  adorn  the  premises.  These  insects  are  not  of 
the  western  pattern,  but  are  native  productions.  If  their  ravages  continue,  it  is  possi- 
"ble  some  of  our  Western  friends  will  be  called  upon  to  raise  subscriptions  for  the  relief 
of  the  florieuHurista  of  B^^ton.— I  Boston  Journal, 

I  venture  to  ask  your  arlvico  io  a  grasshopper  matter.  Three  years  ago  a  party  ot 
burners  and  others  in  this  comqion wealth,  tired  of  granite  hills,  gravel  banks,  and 
^nd  flats,  and  wishing  some  little  latent  fertility  in  the  original  soil,  combined  to 
•feot,  and  did  efleet,  the  reclamation  &om  the  sea  of  about  1,460  acres  of  what  origin* 
ally  was  '^salt  maiish.'^  Y/o  are  amply  satisfied  of  the  fcrtiUty  of  tliiu  land,  and,  so 
far,  all  is  §ood.  Last  summer,  however,  this  land  and  the  adjoining  territory  was 
scourged  with  a  plague  of  Itx-usts  or  grasshoppers.  Whether  they  caui©  in  such  num- 
bsfs  owing  to  the  diking  of  these  1,400  acres,  or  whether  they  would,  last  year,  have 
cewe  in  equal  numbers  whetlier  the  marsh  was  diked  or  not,  we  cannot  say. 

Our  question  is  this,  and  is  at  the  same  time  the  XK>int  upon  which  we  pray  your  ad- 
vice :  Can  we  do  anything  to  diminish  the  number  of  these  pests  for  next  year  T  We 
could,  for  example,  flood  this  whole  tract  of  tract  of  land  until  early  spring.  Would 
this  be  advisable  f 

Any  points  you  would  be  kind  enough  to  give  us  on  the  matter  would  be  thankfully 
reeeived.— [Letter  from  C.  Herschel,  Boston,  Mass.,  latter  part  of  0<;tober. 

1877. — In  North  Hero,  grasshoppers  are  doing  much  injury  to  beans,  oats,  and 
buckwheat. — [Mirror  andlTannerf  Manchester.  N.  H.^  August  11,  1877. 

We  are  informed  by  a  farmer,  resident  in  Northern  New  York,  thi^t  the  graaflhop- 
pers  have  committed  irreparable  iigury  to  the  growing  crops  in  that  bection,  thus 
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blighting  the  prospects  of  a  hoimtifiil  harvest.  They  attacked  first  the  grass,  and 
when  that  was  out,  they  assailed  the  oats  and  orchards^  utterly  raining  them,  aim  an 
now  rapidly  destroying  the  com  and  potatoes.  There  is  no  harrier  to  their  raTages, 
and  the  only  hope  is  in  their  onward  progress.  This  gentleman  thinks  that  this 
plagne  will  reach  New  Hampshire  by  another  year,  as  it  has  already  appeared  in  Yer- 
mont.  The  only  precaution  that  can  be  taken  is  in  the  character  ot  the  crops,  and 
imfortnnately  there  are  few  crops  they  do  not  assail. 

Thns  far,  the  growing  wheat  in  Northern  New  York  has  been  exempt  finom  their 
ravages. — iNashua  Teleffraph, 

We  have  seen  in  the  valley  of  the  Merrimac  this  smnmer  fields  in  which  the  grass- 
hoppers had  cat  the  grass  as  clean  and  close  as  a  flock  of  sheep  would  have  done,  and 
fields  of  beans  and  oats  in  which  every  leaf  had  been  devoured. — IMitrcr  tmd  FturmeTf 
August  18, 1877. 

According  to  the  statements  of  the  fanners  of  the  Merrimac  Valley) 
tiie  permanent  occupation  of  this  vaUey  by  the  locusts  seems  to  date 
from  1873.  In  1874  they  appeared  in  force  throughout  the  valley,  firom 
Concord  to  Franklin.  From  July  to  October  of  that  year,  on  certain 
farms,  notably  that  of  Mr.  J.  K.  Chandler,  absolutely  no  green  thing 
was  to  be  seen,  and  the  land  was  in  the  condition  of  a  burnt  prairie, 
even  the  bark  of  the  trees  and  the  paint  from  the  bams  and  fences  be- 
ing eaten.  In  1875  they  api>eared  in  force  in  that  part  of  the  valley 
known  as  the  "  Webster  Place,"  and  in  1876  appeared  in  parts  of  the 
valley  hitherto  unmolested.  Since  1876  they  are  said  to  have  pervaded 
the  entire  re^on,  sometimes  moi^e  in  one  locality  than  in  others,  but 
always  in  sufficient  force  to  seriously  iigure  the  crops. 

In  the  portion  of  the  valley  actually  infested,  the  residents  estimate 
the  annual  loss  to  be  from  one-third  to  one-half  the  crop  of  grass,  grain, 
and  vegetables.  On  certain  farms  it  is  stated  that  not  a  single  bushel 
of  smaU  grain  has  been  threshed  for  eight  years. 

In  1882  the  locusts  were  present  in  enormous  numbers,  and  an  appeal 
was  made  to  the  Department  in  July.  We  have  since  then  visited  the 
locality  several  times  in  person  and  have  upon  two  occasions  sent 
assistants  there.  Upon  June  4, 1883,  we  met  by  appointment,  at  the 
farm  of  Mr.  J.  K.  Chandler,  a  number  of  the  prominent  farmers  of  the 
vicinity,  in  order  to  demonstrate  the  efficacy  of  some  of  the  most  prac- 
tical of  the  remedies  used  against  other  locusts  having;^  precisely  similar 
habits.  The  results  of  the  investigation  and  experiments  have  been 
very  satisfactory,  and  a  spirit  of  renewed  hopefulness  and  energy  is  re- 
p}acing  the  despair  which  before  prevailed. 

GHABAOTESS. 

The  species  Caloptenus  atlanis  was  always  confounded  with  the  com- 
mon red-legged  locust  of  the  east  ( 0.  femur-rubrum  DeG-.)  until  we  char- 
acterized it  as  a  distinct  species  in  our  Seventh  Missouri  Beport,  p.  169 
(1875),  to  which  and  to  the  first  report  of  the  Commission  already 
cited,  we  refer  the  reader,  who  is  interested  in  the  nicer  questions  of 
classification,  and  who  wishes  to  study  the  many  differences  which 
always  distinguish  the  Eocky  Mountain  locust  {spretus)^  the  common 
non-migratoiy  red-legged  locust  {femur-ruhrum)  and  the  lesser  migra- 
tory species  {atlanis).  The  distinguishing  characters  of  this  last  as  &en 
published  are  as  follows: 

Caloptenus  atlanis,  aduZt.— Length  to  tip  of^abdomen  0.7(M).85  inch;  to  tip  of  closed 
wings,  0.92-1.05  inches.  At  once  distingaished  from  femur-rubmm  by  the  notched 
character  of  the  anal  abdominal  Joint  in  the  male,  and  b^  the  shorter,  less  tapering 
cerci ;  also  by  the  ^eater  relative  length  of  wings,  which  extend,  on  an  ayerage, 
nearly  one-third  their  length  beyond  the  tip  of  the  abdomen  ii\  the  dried  specimens ; 
also  by  the  lasger  and  more  distinct  spots  on  the  wings — in  aU  which  characters  it 
mnch  more  closely  resembles  spretus  than  femur-rubrum,    Froiii  spretus,  again,  it  is  at 
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(mc6  diBtisgniAhed  hj  the  smaller  size,  the  more  distinct  separation  of  the  dark  mark 
ronnin^  from  the  eyes  on  the  ]3rothorax  and  of  the  pale  line  from  base  of  wings  to 
hind  thigh ;  also  by  the  anal  joint  in  the  ^  tapering  more  suddenly  and  by  the  two 
lobes  forming  the  notch  being  less  marked.  From  both  species  it  is  distinguished  not 
only  by  its  smaller  size  but  by  the  deeper,  more  livid  color  of  the  dark  parts,  and  the 
paler  yellow  of  the  light  parts — the  colors  thus  more  strongly  contrasting.  (See  Plate 
n,  Figs.  6,  7,  9,  and  10.} 

Immature  states. — Aside  from  its  smaller  size,  throughout  its  growth,  this  species  may 

be  distinguished  as  follows :  In  the  first  sta^e  it  is  more  uniformly  and  distinctly  dotted 

with  black,  the  legs  being  strongly  dotted  and  banded,  and  the  hind  thighs  being 

darker  and  showing  much  more  distinctly  the  pale  transverse  streaks.    In  &e  second 

stage  the  color  is  more  livid  or  ro^y,  with  a  more  strongly  contrasting  yellow  venter. 

In  the  subsequent  stages,  these  colorational  differences  still  prevail,  and  the  face  is  not 

black  as  in  spretus ;  the  pale  spot  on  the  hind  wing-pads  is  less  conspicuous  in  the 

fourth  stage,  and  the  pupa  is  distinguished,  not  only  by  its  smaller  size  and  different 

color,  but  by  the  narrower,  more  obsolete  black  marks  of  the  prothorax  and  by  the 

wing-nads  being  considerably  shorter  and  smaller,  the  hind  pair  livid,  with  only  rarely 

a  toncn  of  black  at  base,  ana  with  the  pale  spot  sub-obsolete.    The  pale  streaks  on 

the  outside  of  the  hind  thighs  are  always  conspicuous.    It  presents,  in  tact,  a  marked 

OQDtrast  to  the  pupa  of  epretue,    Atlanis  invariably  has  a  pale  f^ce — yellow  or  greenish, 

speckled  with  gray-brown ;  and,  Just  as  invariably,  the  outside  of  the  hind  thighs 

more  mottled,  with  pale  oblique  streaks  through  the  black.    (See  Plate  II,  Figs.  1,  2,. 

3y  4,  and  5.) 

RANGE  ANB  LIFE  HISTORY. 

Unlike  the  Bocky  Mountain  locust,  the  permanent  breeding  grounds 
of  which  are  limited  to  but  a  portion  of  the  vast  territory  which  it  occa- 
^onaUy  overmns  and  ravages,  0.  atlanis,  in  common  with  0*  femur- 
T^ibrumj  has  a  very  extended  natural  range,  breeding  annually  in  abun* 
4ance  from  Middle  Florida  to  the  sub-boreaJ  portions  of  Canada.    Our 
exi>erience  of  the  past  five  years  during  which  we  have  visited  and 
examined  the  locust  fauna  in  many  sections  along  the  Atlantic  from 
Quebec  to  Northern  Florida,  would  indicate  that  it  is  much  more  prev- 
alent th^nfemur-rubrum  and  is,  in  fact,  the  common  social  and  migratory 
Bpecies  of  the  East.    In  many  parts  it  entirely  replaces /wittir-rteftrttw, 
and  we  have  been  astonished  t#  find  that  of  the  thousands  of  specimens 
examined  in  Massachusetts  and  New  Hampshire  during  1882  and  1883 
all,  without  exception,  have  been  atlanis.    As  we  approach  the  Missis- 
sippi this  condition  of  things  is  changed,  and  femur-mbrum  generally 
predominates,  and  in  some  localities  entirely  replaces  aUanis;  while  in 
the  great  plains  west  of  the  Mississippi  both  are  supplanted  by  spretus. 
Atlanis^  with  several  closely  allied  forme,  reapx>ears  again  tow^:d  the 
Pacific  in  the  more  northern  portions,  ranging  south  to  the  40th  parallel, 
approximately^  in  Utah  and  California. 

In  general  life-history  it  is  in  all  respects  similar  to  C7.  spretus  which 
has  been  so  fully  treated  of  in  oar  seventh,  eighth,  and  ninth  reports 
as  State  Entomologist  of  Missouri,  in  the  first  and  second  reports  of 
the  Entomological  CommLsvSion,  and  in  the  Annual  Beport  of  this  De- 
partment for  1877.*  It  will  be  unnecessary,  therefore,  to  give  here  any- 
thing beyond  the  most  salient  facts. 

The  eggs  and  the  egg-mass  are  so  similar  to  those  of  0.  spretus  that 
there  is  no  other  difference  than  in  the  somewhat  smaller  size  of  either. 
They  are  laid  just  beneath  the  surface  of  the  ground  in  precisely  the 
same  manner.  Each  female  in  the  course  of  her  life  usually  deposits 
two  of  these  masses,  though  at  Saint  Louis  we  have  observed  instances 
in  which  three  and  even  four  were  i)laced  by  the  same  female.    It  is  in 

•  This  last  is  now  the  only  one  of  the  reports  ntentioned  which  is  readily  procnrahle. 
It  contains  a  rdsum^  of  the  chapters  on  habita  and  remedies  from  the  First  Report  of 
the  Entomological  Commission. 
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the  egg  state  that  tiie  inseet  passes  the  winter  and  the  yoang  locusts 
hatch  in  the  spring. 

The  average  period  between  hatching  and  maturity  we  fonnd  at  Saint 
Loais  to  be  eighty  days,  or  some  ten  days  longer  than  in  the  case  of 
O,  spretua  and  C.  femur -ruhrum^  but  in  New  Hampshire  it  is  probably 
somewhat  longer. 

In  about  one  week  after  reaching  fhll  growth  the  insects  pair,  and  soon 
thereafter  commence  o vipositiD  g.  There  is  undoubtedly  bn t  one  annual 
generation  in  Kew  England,  whereas  in  Missouri  we  found  uniformly 
two.  In  the  Merrimac  Valley  the  hatching  x>eriod  extends  throughout 
May,  and  most  of  the  individuals  have  become  winged  by  the  early 
part  of  July.  Oviposition  continues  from  the  latter  part  of  July  till 
frost.  Some  of  the  earlier-laid  eggs  hatch  in  autumn^  so  that  there  is 
the  same  tendency  toward  a  second  brood  as  we  And  m  sfretuSj  a  tGod- 
ency  which  is  more  marked  during  a  warm,  protracted  autumn,  and 
which  is  beneficial  to  the  farmer,  inasmuch  as  all  these  autumn-hatched 
individuals  invariably  perish  during  the  winter. 

NATURAL  ENEMIES. 

The  importance  of  the  work  of  birds  in  the  infested  fields  need  not  be 
enlarged  ux>on  hero.  We  have  given  much  attention  to  the  subject  in 
the  reportspreviously  mentioned,  and  it  were  wise  for  the  fiirmers  of  the 
Merrimac  v  alley  to  encourage  in  every  conceivable  way  the  multiplica- 
tion of  the  native  game  binls  and  to  raise  domestic  x>oulti*y  liberally. 

We  shall  not  add  to  the  long  list  of  insect  enemies  already  given  in 
the  first  report  of  the  Commission,  and  indeed  comparatively  few  of 
these  have  as  yet  been  found  preying  upon  the  Lesser  Locust.  No  blister 
beetle  larvae  have  yet  been  found  feeding  on  the  eggs  of  Atlanis^  nor 
have  we  found  any  trace  of  blister  beetles  in  the  region  we  have  so  far 
explored. 

We  have  already  recorded  the  curious  fact  of  the  finding  of  the  com- 
mon White  Grub  (larva  of  Lacknostemafusca)  feeding  upon  the  eggs  of 
C.  spretusy  thus  giving,  as  we  stated,  '^another  conclusive  proof  that  an 
essential  vegetable  feeder  will  exceptionally  take  to  soft  animal  food.'' 

This  observation  has  been  repeatedly  confirmed  at  Boscawen,  not 
only  with  this  same  White  Grub,  but  by  finding  also  another  and  smaller 
species  {Macrodactylus  subspiiwsna)  which  is  very  abundant  there^  feed- 
ing upon  the  egg-pods  of  C.  atlanis. 

The  carnivorous  larvae  of  certain  Carabid  beetles  were  very  common  in 
the  fields  at  Boscawen,  feedings  upon  the  locust  eggs.  IS^early  tdl  the 
IkmIs  collected  at  first  were  more  or  less  eaten,  and  there  were  on  an  av- 
erage about  three  of  the  predaceous  larvae  to  each  egg  mass.  In  locali- 
ties, however,  where  the  eggs  become  more  abundant  (and  one  spot  was 
found  where  14  sound  pods  and  several  empty  ones  were  found  in  an 
area  of  2  inches  square),  the  proportion  of  larvae  was  less,  although  their 
actual  numbers  were  doubtless  greater.  The  commonest  of  these  larvae 
were  those  of  Amara  obesa^  Say,  and  of  a  species  of  Marpalusy  probably 
pensylvanicus  or  caliginosus. 

Three  undetermined  species  of  Click-beetle  larvae  or  ^' wire- worms  "have 
been  found  feeding  on  the  eggs  of  spretugj  and  no  less  than  six  species 
were  found  while  searching  for  the  eggs  of  ailaim  at  Boscawen.  But 
one  of  these  species  has  been  reared  and  determined,  Drasterius  ama- 
hilts  LeG.  One  of  the  other  larvae  appears  to  be  that  of  AgrioteSf  pos- 
sibly that  of  manctis. 

The  young  of  the  Locust  Mite  {Trombidium  loouBtarum  Eiley),  the  life- 
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history  of  which  we  have  bo  fully  reoorded,*  likewise  infests  the  mature 
atlanis^  while  the  full-grown  mite  preys  on  its  eggs;  but  so  far  we  have 
found  it  in  comparatively  small  numbers. 

The  larva  of  an  Asilid  fly  was  also  found  feeding  upon  the  eggs.  Two 
species  have  hitherto  been  recorded  as  feeding  upon  the  eggs  of  0. 
spretns. 

The  egg  parasite  {Bceanewra  famelica  Say)  which  was  figured  in  the 
first  Commission  report  t  has*  proved  quite  common  at  Boscawen,  and 
next  to  the  Garabid  larvse,  is,  so  far,  the  most  efficient  destroyer  of  the 
eggs  of  atlan%%. 

REMEDIES. 

Destruction  of  eggs.—lt  has  been  demonstrated  that  the  breaking  up  of 
the  egg-pod  and  the  exposure  of  the  individual  eggs  to  the  influence  of 
the  weather  proves  fatal  to  the  embryo,  hence  we  have  recommended 
harrowing  the  fields  in  late  autumn  or  during  any  mild  weather  in  early 
winter.  In  the  light  shindy  soil  which  prevails  around  Boscawen,  we 
strongly  recommend  this  method  in  such  fields  as  are  in  cultivation, 
and  in  which  the  eggs  are  thickly  laid. 

As  regards  deep  plowing  in  late  fall  and  early  winter,  burying  the 
e^gs  to  a  considerable  depUi,  experience  varies  according  to  the  nature 
of  the  soil  and  the  depth  of  the  plowing.  But  it  is  strongly  to  be  recom- 
mended if  done  thoroughly,  as  it  not  only  prevents  the  bulk  of  the 
young  locusts  Irom  successfully  hatching  and  reaching  the  surface,  but 
the  exceptional  ones  which  survive  the  operation  hateh  so  much  later 
that  they  would  not  affect  the  first  crop  of  hay. 

^Destruction  of  youna. — Of  the  many  more  or  less  successAil  devices 
for  the  destruction  of  the  unfledged  locusts  which  we  have  described 
in  the  Commission  reports,  we  shall  here  mention  only  the  most  suc- 
cessful and  those  which  experience  has  shown  can  be  used  with  excel- 
lent results  in  ISfew  Hampshire.  These  are  trapping  pans  for  the  use  of 
coal-oil.  Our  remarks  on  this  subject  in  treating  of  0.  spretus  may  here 
be  repeated,  the  x>ortions  thus  repeated  being  in  quotation  marks : 

"  Coal'Oil. — ^The  use  of  coal-oil  and  coal-tar  may  best  be  considered  in 
this  connection,  as  both  substances  are  employed  in  various  ways  for 
trapping  and  destroying  the  insects.  As  we  shall  presently  see,  in  con- 
sidering the  different  available  destructive  agents,  coal-oil  is  the  very 
best  and  cheax>est  that  can  be  used  against  the  locusts.  It  may  be  used 
in  any  of  its  cruder  forms,  and  various  contrivances  have  been  employed 
to  facilitate  its  practical  application.  The  main  idea  embodied  in  these 
contrivances  is  that  of  a  shallow  receptacle  of  any  convenient  size  (vary- 
ing from  about  3  feet  square  to  about  8  or  10  by  2  or  3  feet),  provided 
with  high  back  and  sides,  either  mounted  upon  wheels  or  runners,  or 
carried  (by  means  of  suitaole  handles  or  supporting-rods)  by  hand.  If 
the  "pan''  is  larger  than,  say,  3  feet  square,  it  is  provided  with  trans- 
verse partitions  which  serve  to  prevent  any  slopping  of  the  contents  (in 
case  water  and  oil  are  used)  when  the  device  is  subjected  to  any  sudden 
irregular  motion,  such  as  tipping,  or  in  case  of  a  wheeled  pan,  when  it 
passes  over  uneven  ground.  The  wheeled  pan  is  pushed  like  a  wheel- 
barrow; the  hand-worked  pan  is  carried  by  long  handles  at  its  ends.  On 
pushing  or  carrying,  as  the  case  may  be,  these  pans,  supplied  with  oil, 

•  In  first  Report  U.  S.  Ent.  Com.,  pp.  306-311 

f  Described,  p.  306,  as  Caloptenobia  avivara,  and  anbdeonently  referred  (2d  Rep.,  p.  270) 
to  Soelio  famelieM  Sa^.  The  insect  really  belongs  to  Foerster's  genus  Ba^oneorai  and 
not  in  the  gonos  Scelio,  as  at  present  understood. 


176         BEPOET  OP  THE  COMMISSIONER  OF  AGRICULTURE. 

over  the  infested  fields,  and  manipulating  the  shafts  or  handles  so  as  to 
elevate  or  depress  the  front  edge  of  the  pan  as  may  be  desired,  the  locusts 
are  startled  &om  their  places  and  spring  into  the  tar  or  oil,  when  they 
are  either  entangled  by  the  tar  and  die  slowly,  or,  coming  in  contact 
with  the  more  active  portion  of  the  oil,  expire  almost  immediately. 
•  •••••• 

^^The  pans  that  were  used  in  Kansas  and  Iowa,  but  principally  in  the 
former  State,  were  of  very  simple  construction  and  very  effectusJ.  We 
give  a  description  of  some  of  them  as  they  first  appeared  in  Mr.  Biley's 
Locust  Plague  in  the  United  States: 

*'  A  eood  and  cheap  pan  is  made  of  ordinarr  sheet-iron,  8  feet  lon^,  11  inches  wide 
at  the  bottom,  and  turned  up  a  foot  high  at  tne  back  and  an  inch  high  at  the  front. 
A  mnner  at  each  end,  eztenaing  some  distance  behind^  and  a  oord  attached  to  each 
front  comer,  complete  the  pan,  at  a  cost  of  about  $1.50.    (Plate  VII,  Fi^.  2.) 

"  We  have  known  from  7  to  10  bushels  of  young  locusts  caught  with  one  sncli 
pan  in  an  afternoon.  It  is  easily  pulled  by  two  boys,  and  by  running  several  together 
m  a  row,  one  boy  to  each  outer  rope,  and  one  to  each  contiguous  pair,  the  best  work 
is  performed  with  the  least  labor.  Longer  pans,  to  be  drawn  by  horses,  should  hare 
transrerse  partitions  (Plate  HI,  Fig.  8)  to  ayoid  spillins  the  liquid ;  also  more  nm- 
ners.  The  oil  may  be  used  alone  so  as  to  just  coyer  the  oottom,  or  on  the  surface  of 
water,  and  the  insects  strained  through  a  wire  ladle.  When  the  insects  are  Tery  small, 
one  may  economize  in  kerosene  by  limng  the  pan  with  saturated  cloth ;  but  this  be- 
comes less  efficient  afterward,  and  frames  of  cloth  saturated  with  oil  do  not  equal  the 
pans.  Where  oil  has  been  scarce,  some  persons  haye  substituted  concentrated  lye, 
bat  when  used  strong  enough  to  kill  its  cost  about  as  much  as  the  oil.  The  oil-pans 
can  be  used  only  when  the  crops  to  be  protected  are  small. 

''  Small  pans  for  oil,  attached  to  an  obliquing  pole  or  handle,  do  excellent  service 
in  gardens.'' 

A  coal-oil  pan  to  be  drawn  on  mnners  is  shown  at  Plate  YII,  Fig.  L 
It  is  made  as  follows : 

Take  a  common  board  frcfm  12  to  16  feet  in  length  for  the  foundation  or  bed-piece. 
Make  a  tin  trough  4  inches  deep,  6  inches  wide,  and  as  long  as  re<]^uired.  Divide  the 
trough  into  partitions  by  means  of  strips  of  tin,  so  that  each  partition  is  a  foot  long, 
thus  avoiding  the  spilling  of  oil.  Back  of  this  place  a  strip  of  tin  16  inches  wide  and 
as  long  as  the  trough.  The  back  must  be  firmly  secured  by  braces  running  down  to 
the  fiSnt  edge  of  the  board.  Under  all  this  place  three  wooden  mnners  3  feet  long 
and  shod  with  iron  for  the  troughs  to  ride  on.  Fill  the  pan  half  fiiU  of  water  and 
then  add  a  small  quantity  of  kerosene— sufficient  to  cover  the  water.  A  horse  may 
be  hitched  to  the  machine  by  fastening  a  rope  to  the  outside  runners.  The  lightness 
of  the  machine  will  allow  its  being  used  on  any  crops. 

This  machine  was  used  with  mnch  success  in  l^orthem  Iowa  during 
the  last  incursion  of  0.  spretm. 

"A  contrivance  is  shown  in  Plate  VII,  Fig.  3,  constructed  by  President 
John  A.  Anderson,  for  use  on  the  AgricStural  College  farm  at  Man- 
hattan, £[ans.    The  following  description  is  taken  from  &e  Industrialist : 

Yesterday  afternoon  we  had  the  following  cheap  machine  built  in  a  couple  of  hours 
which  thus  far  promises  to  do  all  the  work  of  either  of  the  oil-machines :  Three  pieces 
of  fence-board,  4  feet  long  and  3  or  4  feet  apart,  serve  as  sled-runners.  To  the  front 
end  is  nailed  a  fence-board  15  or  more  feet  long.  To  this  and  over  the  runners,  three 
pieces  of  slata,  each  4  feet  long,  are  attached  by  a  leather  hinge ;  and  inch-and-a-half 
holes  through  the  back  end  or  these  slat^  receive  light  standards,  the  lower  ends  of 
which  are  fastened  to  the  back  ends  of  the  runners  by  a  leather  hinge.  Peg-holes  in 
the  upper  half  of  the  standards  enable  you  to  place  the  slats  at  any  desirable  angle. 
On  the  back  ends  of  those  slats  is  nailed  a  strip  15  feet  long,  parallel  with  the  fence- 
board  and  3  feet  from  it,  and  to  these  is  tacked  coarse  muslin  15  feet  in  length  which 
forms  an  apron  or  movable  screen  that  can  be  set  at  any  angle.  To  the  front  ends  of 
the  outside  runners  a  long  piece  of  fence-wire  was  attached,  and  a  mule  was  hitched 
to  the  wire,  much  to  the  disgust  of  the  mule.  A  boy  can  pull  the  light  machine,  but 
mules  pull  longer  than  boys  do.  On  trial  it  worked  to  a  charm ;  and  this  morning  the 
ffround  gone  over  shows  several  dead  hoppers  to  the  square  foot,  notwithstanding  the 
Sfcct  that  they  had  quickly  jumped  off  the  apron.  It  should  be  use<l  against  the  wind, 
and  promises  to  be  very  effective.  Ajiy  man  can  make  the  above  in  two  hours,  and 
it  is  worth  trying. 
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PLATE  I. 

CABBAUI  WORMS. 


FlO.  1. 
¥10.10. 
FIO.I6. 
FlO.  U. 

riG.id. 

Kio.  2. 
Flo.So. 


FUritrapa^,  ovipositing. 

FUrit  rapcBdf 

PieriM  rapm^  lanre  of  different  ntages. 

PUrit  rapm,  chrvMlis. 

Pluna  brasnem,  Larva. 

Pluna  broirfior,  papa  and  oocooo. 


(Original.) 

Fio.  3.  Mamettra  pieta,\amk, 
Flo.3a.  MamtHra  piela.moth. 
Fig.  4.  Puniea  rimoMilU,  larva. 
yiG.4a.  Pionea  rifnoioUt,  Tuoth, 
Fio.  5.  lfam«ttra  cA«aopod%i,  Urva. 
Fio.  6.  Piu<«Ua  enM^ertfrum,  larva. 
FlO.  6a.  PluUUa  crue\ferarum,  pupa. 


PLATE  n. 

THI  LB8SSR  LOCUST. 

(From  Report  I,  U.  S.  E.  C.) 


Fio.  1.  CalopUnus  atlanit,  newly  hatched  or  in 
nmt  larval  stage,  from  side ;  lb,  same, 
while  yet  pale,  from  above;  lo,  an- 
tenna of  same. 

Fig.  2.  Second  stage;  2a,  antenna ;  2b,  thorax,  fnm. 
above;  2e,  thorax,  fh>m  side. 

Fio.  3.  Third  stage;  30* antenna;  36.  thorax,  from 
above;  Zc,  tnovax,  from  side. 

Fio.  4.  Fourth  stage,  or  f.rst  pnpal  stage;  4o,  an* 
tenna;  4b,  tbqrax,  tmrn  above;  4e, 
thorax,  from  side. 

Fio.  5.  Fifth  stage,  or  true  pupa;  5a,  antenna;  56, 
thorax,  f^om  above;  6c,  thorax,  from 


side;  5d,  pnpal  exuvisB,  or  last  thin 

shed. 
Fio.   6.  Sixth  stage,  or  mature  insect;  the  flgnre 

showing  a  typical  male— natural  size. 
Fio.  7.  Typical  female,  with  winga  expanded— 

natural  sise. 
Fio.  9.  Enlarged  thorax  of  mature  insect,  from 

above;  Oo,  same, fh»m  side. 
Fio.  10.  Anal  charactera  of  male,  tnm  above; 

]0o,  same,  ttom  side;  106,  same,  from 

behind. 
Fio.  11.  Anal  characters  of  female,  fh>m  side;  llo, 

anal  oharactem  of  female,  Irom  above. 


PLATE  in. 


FORisT  nn  msiCTS. 


(Original.) 


Fig.  1.  XetnatM  griehtcnii,  female  (enlarged). 
Fio.  lo.  Nematut  eriekwnii,  outline  (natural  sise). 
Fig.  16.  Nematuf  eriehmmii,  larvae  of  different 

stagesL 
Flo.U.  yetnatuseriehtoniiteocooiiL 


Fio.  Id.  Larch  twig  denuded  by  N.  triehtcnii, 
Fio.  2.  €M^kia  aMetieida,  adult  (enlarged). 
Fio.  20.  Twig  of  spruce  damaged  by  O.  abittieida, 
Fio.  8.  Tormx  fumiftirQiM^  male  (enlarged). 


PLATE  IV. 

HANDBLOWIB  FOB  qXDSBSPBATIHO  AKD  POWDBROrO  WITH  INBBOTICIDBB. 

(Original;  W.  8.  Barnard,  dsl.) 


Fig.  1.  Dirtci  p<mder  blower, •  hellowa, «/  hollow 

handles,  h;   powder  can,  pt   to  dis* 

charge.t:  feeda^Jastor,  j;  screw-oap,tf. 
Fio.  2.  Potoder-can  %n  section;  blast  tube,  sv;  side 

slot  and  feed  regulator,  <^/  body  of 

can,p;  screw-cap,  y. 
Fio.  3.  Exterior  vieto  of  can  with  erooktd  eoetentUm 

piptf  pipe,  fitt;  csn,v;  screw-oap,  y; 

gauge,i;  upward  disonarge, «. 
Fig.  4.  BdJUme,  can  atid  etraiaht  eaaention  vip4 

with  Ue  diecharffs;  bellowa,  v;  head, } ; 

gauze  valve  cover,  z;  handle,  h:  can,  j?; 

couple,  or  hose,  r;  pipe,  i;  discharge,  s. 
Via.  5.  Compact  beUowe-ean  arrangementt  eaxi,ppt 


8crew<cap,  y;  handle,  h;  valre  ganse, 
z:  head,  J;  discharge  pipe^  ^  s,  r,  e. 

Fio.  C  Hand  bdUnoa  tpray  blower  t  bellows,  «; 
gaoxe  valT^  i;  handle,  h;  discharge 
pipe,  hyr  %  t;  spray,  «;  screw  •  cap 
couple,  y;  can,j9;  apex,fl;;  bases, on,- 
supply  tube,  L 

Fio.  7.  Liquiaeaninzection;  blast  pipe,  y;  can,p; 
suction  pipe,  «py;  blast  inlet^  y;  apex, 
%t  bases,  on;  supply  tube,  L 

Fio.  8.  JToitlA  zpray-bUtwer  w%ih  direct  diaehargc; 
month  pieoe,  0 ;  blast  tube,  ie  j»: 
couple,  0;  screw-cap,  jt  can.  pt  apex, 
c;  bases, an;  supply  tube,!. 


PLATE  V. 

RXAPSACK  PUMP  UXDER8PRATBB  AKD  APPURTBirAKCBB  FOB  AFPLTIKO  IKSBCTICIDIS. 

(Original;  W.  &  Barnard,  dsl.) 


Fio.  1.  Kfutpeaek  pump  underzpraifer  in  opera- 
tion; loops,  6  6;  support  can,  h;  suc- 
tion hoso,  r  h  c;  ejector-pnmp,  e  »;  pis- 
ton rod  extension,  xiu;  to  eddy  cham- 
ber noszle,  u;  side  spray,  e. 

Fio  2.  Eddy  chamber  notzU^  natsural  sise;  fiuse 
view  and  section. 


Fio.  8.  Eddy  ehawber  nozzU,  /  for  direct  dis* 
charge. 

Fio.  4.  TraHing  pipe  fork;  its  stem  pipe,  if  y-fork, 
v;  inside  spring  rods,  zj  z;  flexils 
Joints,  •  •;  drag  •  plate,  or  shoe,  e  •;  nos* 
ale arm-pipea,i i/  tl&eir swing, m nmii 

nOSSlM,.*  Nk 


r* 


n 


EXPLANATION  TO  PLATES. 


PLATE  TL 

DIVICB8  FOB  UNDIRSPRATniO  TRBU  WITH  IXBKCTICIDES. 


(Figt.  1  and  2  original;  8  and  4  from  Ann. 

Fig.  1.  rari*o/hoie'poled0viceforiprmy%f%atr0e9i      Fio.  4 
bamboo  pole,  b  b;  drip  washer,/;  boee, 
h  X;  side  hook,  r;  eddy  chamber  nos- 
slo,  nm;  spray,  2  «. 

Fio.  2.  MetiiUic  Aatui  pip^  with  diaaondl  noztU; 
hose,  h;  metallic  pipe,  (;  diagonal  eddy 
chamber  noszle,  n;  its  removable  face, 
t;  spray, «. 

Fio.  3.  Barrel  rest  or  tkid,-  two  coupling  cleats,  &&,- 
two  side  rests,  a  a;  chamfered  con- 
cave, c  c. 

PLATE  VIT. 


lUipt  t)ept.  Agr.  1881--J.) 

.  Stirrer  jmmp  urith  barrel  and  mixer  funnd 
in  section;  funnel,  u;  its  cylindrical 
rides,  g  g;  funnel  base,  1 1;  spout,  p; 
•  (in  bung -hole,  I;),  gause  septum,  d; 
barrel,  k  k;  trunnions,  i;  trunnion 
eyes,  e;  wedge,  r;  lever-ftilcram,  /; 
iturop  lever,  i  i;  swing  of  the  lever 
tivad  and  piston  top.  a  h  c;  cylinder 
packing  cap,  c;  cylinder,  f;  its  swing, 
xy:  stirrer  loop  or  eye,  A;  stirrer  bar, 
tM  II;  rope,  to  xc;  buug,  r  z. 


Fio.  1.  Coal-oil  pan,  large  size. 
Fio.  3.  Coal-oil  pan,  small  size. 


(From  Repi.  I,  17.  S.  E.  C.) 

Fio.  3.  The  Anderson  Cool-oil  contrivance. 


Fio.  1.  The  Hobbint  Coal-tar  nan. 
Fio.  2.  The  Floiy  Locust-Jliacbine,  front  view— in 
operation. 


PLATB  TIIL 

(From  Bapt  I,  TT.  8.  E.  C.) 

Fio.  3.  The  sime,  ride  view  of  framti 


PLATB  IX. 

(From  Itept.  I,  U.  8.  E.  C.) 

Fio.  1.  The  SUey  Loenat  Catcher. 

PLATS  X. 

CABBAOK  WOUtt. 

(Fig.  1  original;  2,  3,  4  after  Riley;  5  after  Harris.) 


Fio.  1.  Pieri$  monurte;  a,  larva;  &,  pupa;  c,  adult 
Fio.  2.  Fieriiprotodiee,cf, 
Fio.  3.  Pitrit  protodiee,  ^ , 


Fio.  4.  Pierit  protodiee,-  a.  larva;  &,  pupa. 
Flo.  5.  Fieri*  oUraceat  a,  larva. 


PLATE  XL 
(Figs.  1,  3,  4,  9,  and  6  original;  2  after  Riley.) 


Fio.  1.  PhyiMtA  iMAf  «,  dorsal  Tfew  (ehlarged) ; 
6,  aide  view  (enlarged) ;  e,  front  leg 
(enUi^ged);  d,  rostrum  (enlarged). 

Fio.  2.  Plutia  braeeieoBf  a>  larva ;  b,  pupa ;  c,  moth. 

Fio.  3.  PluteUa  eruei/erarum;  a,  larva  (enlarsed) ; 
b,  doranm  of  ^  tingle  Joint  (greatly  en- 
larged) ;  e,  side  view  of  same ;  d,  pupa 
(enlarged) ;  «,  cocoon  (enlarged) ;  /, 
moth  (enlarged) ;  §,  wiaga  of  dark  va- 


riety (enlsrged) :  h,  moth  At  rest  (en- 
larged) ;  i,  ci-emaster  of  pnpa  (grafttiy 
enlarj|;ed). 

Fio.  4.  Pionea  nmoealie :  a,  larva ;  b,  pnpa ;  e, 
moth ;  d,  se^stuent  of  larva  (enlarged). 

Fig.  ft.  Larva  of  Plusia  bmetiem  parasitised  by 
Copidoiotna  trxmeatelluin. 

Fio.  0.  Oopidoeoma,  truncateUwn  ( gveatly  en- 
larged). 


PLATE  XIL 
(Figi.  1  and  3  original;  2  after  Riley.) 


Fio.  1.  Mameitra  chenopodiif  «,  b,  larva;  e,  pupa; 

tf,  moth ;  e,  wing  of  same  (enlarged) ;  /, 

soal  segment  of  pujpa. 
Fio.  2.  Cemihtcaptcti;  o,  lafvft;  b,rao(b. 
Flu.  3.  UaWruca  tanthomelcfita;  a,  egas;  ft,  latw; 

0,  adult;  «,  eggs  (en Urged);  /,  soulp- 


tnre  of  eggs ;  g,  larva  (enlarged) ;  A, 
gide  view  of  greatlv  enlarge<l  sv^ouent 
of  larva;   t.  dorsal  view  of  same;  j, 

{)iipa  (enlarged) :  k,  beetle  (enlarged) ; 
,ftoiiion  of  elytron  of  bt^«tle  (greatly 
enlarged). 


PLATE  XUL 


(Original;  Packanl— Gissler,  del.) 


Fiu.  1.  yetnatus  eriehtoniit  head  of  larva  before 

last  molt-. 
Ficlfl.  Same,  full-grown  larva. 
Fi(j.  2.  Maxilla  of  same,  from  above;  g,  galea;  tec, 
lacinia ;  palp,  palpus. 
8.  Same,  tinderside;  mi;,  matilla:  ^n»p,  max- 
illary palpus;  mxf,  labium ;  uio^'p,  labial 
paiptts. 
linndibleof  aame. 
i*teromaias  liarasitio  on  same. 
JfemohM  kui^er,  head  and  thorax;  pee, 
praeecntam;  M,  Matntn;  id^  acutel- 
nun* 


Fio. 


Fio. 
Fia. 
Flo. 


4. 
6. 


1^10. 6a.  Same,  ovipositor;  0,  10,  9th  and  10th  ab- 
dominal segments;  w,  ovipositor;  c, 
cercopod. 

FlO.^.  Same,  wing. 

Vio.Oc.  Same,  antenna. 

Flo.  7.  OttUcMa  eibietiaeUa,  larva  enlarged  (natn* 
ral  sise  indicated  by  hair  line). 

Flo.  7ik  Same,  head  snd  thoracic,  and  flrsi  alxlomi. 
nal  joints  more  hiably  maguificHl 

Fio.  7b.  Same,  teriutual  juinl^i  on  same  scale  as  lasL 
All  the  figures  BAgnliied. 
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I.KSSKR   LOCT'ST. 
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I.AUCH  ASH  .Sl'RlICK.  IN  SV.CVS. 


TSeport  of  the  Entomologist,  Department  of  Agricoltare,  1883. 


Plate  rv. 


Fio.  8 


V"'--:v; 


Fio.  1. 


Hand  Sprat  Blowers. 


fort  of  the  Entomologist,  Department  of  Agriooltare,  1883. 


Plate  V. 


Fio.  1. 


Knapsack  Spray  Ejector. 


u.. 


tbe  EntDmologlat,  Dcpartmant  of  AErlcnltnn,  18 


Dmcwt  rOR  URDBHIFWlTraO  TBXia. 


of  AfTtenltnr^  IMS. 


J4#J 


Coal-oil  Pavi  kib  uixno  LKCvn. 


\ 


/ 


COAirTAM  Pam  Am  Fu»(  Iiocvn  VACvar^ 


Baport  of  the  BDtoBurioglat,  Dapartmeat  of  Afrionltnro,  USB. 


Bcport  of  tli*  BotaDiDloglat.  Dapulmsnt  of  Apioaltnn,  US3. 


Casbasi  WoHMa. 


Beport  of  the  Entomologist,  DepartmeDt  of  Agricoltare,  1883. 


Plate  XI. 


Fio.  2. 


Fio.  4. 


Fio.  6. 


Fio.  8. 


Cabbaqk  Wormb  Aim  THmiR  EvrnmiB. 


\ 


I.  g,  CABBJkOK  Woata. 


1.  F,v.»  lAkv  ■ttirai.*- 


IKSKTB  ArFECTIN^;  Ev 
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}  fooDd  to  do  very  good  service,  killing  the  young  locnsts  in  considerable  nnm- 
'he  oil  did  not  eyaporate  so  rapidly  as  was  anticipated.  One  thorouffh  satnra- 
»  sufficient  for  fifteen  or  twenty  minntes,  when  a  little  more  could  be  added, 
lachine  be  hauled  against  the  wind  nearly  all  the  locustn  which  hop  will  touch 
1  canvas.  They  generally  take  several  hops  upon  the  canvas  before  leaving  it^ 
uring  a  thorough  saturation  with  the  oil  Aft^r  hopping  from  the  apron  they 
3  two  or  three  nops  upon  the  ground,  then  lose  all  power  in  their  hind  legs, 
nz  them  straight  out  behind,  and  finally,  in  one  or  two  minutes  after  being 
tn6y  are  dead. 

use  of  the  kerosene  pan  in  Kew  Hampshire  has  met  with  an 
%Dt  measure  of  success,  although  the  experiments  were  begun 
3ar  rather  too  late.  From  the  second  week  in  June  on,  daily 
ngs  were  made  on  at  least  six  farms,  and  as  many  as  a  bushel  of 
I  taken  in  an  hour  from  a  single  pan  without  reckoning  those 
had  jumped  out  and  died  on  the  ground  from  the  effects  of  con- 
ith  the  kerosene.  On  the  farm  of  Mr.  J.  K.  Chandler,  where  we 
mr  first  experiments,  operations  were  begun  early  in  June  and 
y  continued  until  the  locusts  became  full  fledged.  On  one  occa- 
!teen  bushels  were  gathered  in  one  hour,  and  upon  an  adjoining 
bushel  were  taken  in  two  minutes.  On  a  four-acre  field  to  the 
$6  bushels  were  caught  in  two  days.  Instead  of  the  pure  kero- 
irown  into  the  pans,  either  with  or  without  water,  as  heretofore 
1  the  West,  we  found  that  the  kerosene  emulsion,  which  will  be 
particularly  referred  to  further  on,  acted  admirably  when  diluted 
rith  60  to  100  parts  of  water,  while  the  locusts  were  young;  so 
J  a  matter  of  economy  and  convenience  the  use  of  the  oil  in  this 
■-ell  repaid  the  trouble  of  preparation,  which  rarely  requires  more 
*om  five  to  ten  minutes  of  churning  with  an  ordinary  aquapult. 
({-tor.—- This  may  be  used  with  most  of  the  contrivances  just 
>ed  for  the  use  of  kerosene,  and  while  not  equal  to  the  simple  kero- 
3bn  for  speed  in  trapping  and  destroying,  is  yet  very  useful,  espe* 
in  the  neighborhood  of  gas-works^  where  the  coal-tar  can  be 
^  at  a  nominal  cost.  It  also  permits  of  the  use  of  the  simplest 
f  pan.  Enough  tar  is  spread  over  whatever  receptacle  may  be 
►  cover  well  the  bottom,  and  when  this  becomes  sufficiently  matted 
16  young  locust  so  as  no  longer  to  destroy  the  newcomers,  another 
r  is  added,  and  so  on  until  it  becomes  necessary  to  remove  the 
mass,  when  it  is  shoveled  from  the  pan  and  burned,  or,  what  is  far 
kble,  wherever  there  are  wet  ditches,  it  may  be  thrown  into  these, 
the  oil  contained  in  it,  spreading  over  the  surface  of  the  water, 
frs  such  locnsts  as  may  jump  into  or  be  driven  into  such  ditches. 
\  the  tar  is  scarce,  as  a  matter  of  economy  it  will  pay  to  melt  the 
ulated  mass  in  iron  vessels.  By  skimming  off  the  dead  locusts 
se  to  the  surface  and  thinning  the  residuum  with  a  little  coal-oil, 
be  used  again. 

mple  pan  which  was  very  extensively  used  in  the  West  is  shown 
e  VIlI,  Fig.  1,  and  was  known  as  the  "  Bobbins  hopperdozer."  Its 
1  plan  is  that  of  an  ordinary  road-scooper,  and  its  simplicity  and 
lity  account  for  its  general  use.  It  was  usually  drawn  by  hand, 
I  several  pans  were  frequently  bound  together  and  drawn  by 
;  while  in  some  instances  certain  improvements  in  the  way  of 
ing  on  wheels,  so  as  to  permit  its  being  pushed  from  behind,  were 
Lopted.  We  saw  some  with  a  wire  screen,  or  cover,  hinged  to  the 
0  that  the  insects  might  be  secured  when  the  pan  was  not  in 
1,  but  the  cover  seemed  superfluous.  We  also  saw  lime  and  kero- 
lixed  so  as  to  form  a  mortar  substituted  for  the  coal-tar. 
Plate  YIII  we  have  also  represented  a  machine  which,  may  be 
itiier  with  coal-tar  or  as  a  catching  and  crushing  machine.    It 
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was  invented  by  J.  S.  Flory,  and  manufactured  by  Flory  &  Co.,  Gn 
ley,  Colo.  The  details  of  the  machine  and  its  method  of  work  are 
follows: 

The  main  feature  of  this  invention  is  a  revolving  phitform  of  heavy  canva«  or  \i 
cloth,  "Which  mns  between  two  horizontal  rollers.  Long  arms  reach  forward,  wh 
support  a  revolving  reel ;  from  these  arms  downward  extend  sheet- iron  sides,  over 
top  a  canvas  covering ;  all  so  constructed  as  to  form  a  large,  wide  mouth,  into  wh 
the  'hoppers  are  driven  by  the  arms  of  the  revolving  reel  and  carried  l)etween  • 
two  rollers  and  crushed.  Horizontal  strips  running  along  the  rollers  serve  to  keep 
rollers  and  platform  clear  of  the  crushed  grasshoppers.  The  whole  ma<;hine  is  s 
ported  on  two  main  wheels  about  the  middle,  and  two  smaller  ones  in  front.  Exte: 
ing  back  is  a  frame  or  cross-bar,  to  which  one  or  two  horses  may  bo  hitched  to  pi 
the  machine  forward,  or  it  may  be  operated  by  hand.  The  front  of  the  platform  ri 
close  to  the  ground,  and  by  bearing  down  at  the  rear  bv  the  driver,  it  can  easily 
lifted  over  any  obstruction  that  may  be  in  the  way.  The  machine  can  be  raised 
lowered  in  front  to  suit  the  crop  over  which  it  is  run. 

This  invention  will  destroy  tne  grasshoppers  without  the  necessity  and  expense 
nsing  oil  or  tar.  The  patent,  we  understand,  also  covers  the  combinations  of  a  rec 
tacle  immediately  under  the  rollers,  into  which  the  grasshoppers  are  carried,  and  ii 
which,  if  need  be,  water  and  oil  may  be  kept,  and  also  a  long  narrow  hopper  (j 
over  the  rollers),  into  which  coal-tar  may  be  put  and  allowed  to  run  throngn  on  to  i 
platform,  thus  making  it  a  sel/'tarrimg  machins.  Either  of  these  combined  methodf 
deatroying  the  'hoppers  may  be  used  as  the  farmer  may  choose.  The  machine  is 
simple  in  costmction  that  any  ordinary  workman  can  put  them  up  at  a  comparatlv 
small  price.  The  machine  may  be  made  of  any  size  desired,  from  a  small  hand-i 
chine  to  one  a  rod  or  more  in  width. 

Plate  Vm,  Fig.  2,  represents  a  front  view  of  this  machine  when 
operation,  and  Fig,  3  a  side  view  of  the  frame.  The  manufaetarers  se 
us  the  following  description : 

The  roUers  B  and  C^  are  8  feet  between  the  8ide*pieees.  The  roller  B,  forming  1 
axle,  is  about  16  inches  longer  than  the  other.  The  wheels  are  24  inches  in  diamet 
4  inches  thick,  made  of  pieces  of  2-inch  lumber.  Front  roller,  C,  8  feet  between  si 
pieces,  4  inches  in  diameter.  Front  wheels  10  inches  in  diameter,  so  set  as  to  let  1 
nront  roller  and  platform  run  within  a  few  inches  of  the  ^ound.  Front  wheels  shoi 
be  on  movable  axles,  so  as  to  raise  or  lower  the  machine.  The  platform  is  made 
heayy  ducking,  endless,  and  revolves  between  the  two  rollers  B  and  C*.  A  head-blc 
and  key  at  eacn  end  is  used  to  drive  the  roller  C^  up  tight  against  the  axle  B.  Si 
pieces  are  made  of  scantling  2  by  6, 7  feet  in  front,  9  fe^  In  rear  of  axle.  Arms,  G 
2  by  2,  so  arrangiBd  as  to  raise  or  lower  the  cover  P.  Cross-piece  in  front  of  rolle: 
(diagram  2),  set  so  close  as  to  serve  as  a  cleaner  to  the  platform,  also  proteotft  the  pi 
form  from  rocks,  &o.  A  short  apron  is  attached  to  this  pieoe,  extending  to  the  groui 
(If  necessary,  a  cleaner-strip  may  be  placed  immediately  under  roller  C^  (diagram  S 
W  are  canvas  wings,  extending  forward  and  outward  at  an  angle  for  the  purpose 
driving  the  grasshoppers  in  from  either  side ;  and  as  the  machine  advances,  they  Jni 
onto  the  movable  platform  and  are  carried  into  the  rollers  B  and  C^  (diagram  2)  a 
crushed.  X  X  are  iron  rods  hanging  by  ropes  from  the  end  of  front  cross-piece  T.  A 
are  wires  extending  from  end  of  iron  rods  to  cross-piece  T.  To  the  iron  rods  and  w 
the  canvas  sides  are  sewed.  An  apron  of  canvas  hangs  fh)m  the  iron  rods  X  X 
sweep  the  ^und.  Over  the  top  to  the  pieces  C  C  a  canvas  cover  is  placed,  tacl 
on,  extending  back  to  the  cross-piece  F.    The  sides  are  also  closed  up  with  canvas 

^^  Catching  or  bagging. — ^There  are  innumerable  mechanical  contrivanc 
for  this  purpose.  The  cheapest  and  most  satisflActory  are  those  intend 
to  bag  the  insects.  A  frame  two  feet  high  and  of  varying  length,  accoi 
ing  as  it  is  to  be  drawn  by  men  or  horses,  with  a  bag  of  sheeting  tap< 
ing  behind  and  ending  in  a  small  bag  or  tube,  say  one  foot  in  diamet 
and  two  or  i^ee  feet  long,  with  a  fine  wire  door  at  the  end  to  admit  t 
light  and  permit  the  dumping  of  the  insects,  will  do  admirable  work.  T 
insects  gravitate  toward  the  wire  screen,  and  when  the  secondary  bag 
full  they  may  be  emptied  into  a  pit  dug  for  the  purpose.  These  baggin 
machines  will  prove  most  serviceable  when  grain  is  too  high  for  t 
kerosene  pans,  just  described,  and  they  will  \^  rendered  more  eflfectn 
by  having  runners  at  distances  of  about  every  two  feet,  extending  a  fo 
or  so  in  front  of  the  9)Qutb;  so  as  to  more  thoroughly  disturb  the  iusec 
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and.  prevent  them  from,  getting  underneath ;  also  by  having  wings  of 
vertical  teeth,  so  as  to  increase  the  scope  with  as  little  resistance  to  the 
wind  as  possible. 

**  Two  important  fiacts  should  always  be  borne  in  mind  in  using  these 
baggpng-machines :  1st,  that  they  should  always  be  drawn,  as  far  as 
possible,  against  the  wind,  if  this  be  stirring;  2d,  tha^i*"4:)rPportion  as 
the  insects  and  the  grain  are  advanced  in  growth,  and  the  forinO^be- 
come  predisposed  to  roost,  in  that  proportion  the  machines  wiH  v.  XP 
more  serviceable  at  night." 

We  constructed  a  machine  in  1876  embodying  the  features  already 
mentioned,  and  it  answered  the  purposes  very  well  indeed.  (See  Plate 
IX,)      We  reproduce  the  following  account  from  the  Scientific  American : 

**^P^  mechanical  department  has  constmoted  a  new  locust  exterminator  for  Profee- 

^^  Hilev.    The  machine  operates  npon  the  bagging  principle.    It  is,  briefly,  a  large 

canvaa  bag  stretched  npon  a  light  but  strong  frame,  and  placed  npon  runners,  which 

?L  ^nd.  with  curved  tips  a  little  in  front  of  tne  mouth.    Tho  canvas  is  stretched  npon 

^©  inside  of  tho  frame,  thus  making  the  bag  smooth  and  even  within.     This  ba";  has 

a  mouth  (A)  ten  ffeet  long  and  two  leot  higli,  and  converges  backward  to  a  small  box 

^  ""atne,  one  foot  square,  with  a  slide  cut-oft*  (D).    This  box  forms  the  mouth  to  a 

*^<H>ntiaiy  bag  (B\  two  and  a  half  feet  long  and  one  foot  in  diameter,  which  ends  in  a 

^coti<i  frame  havrag  two  short  runners  below  it.    There  is  a  sliding  door  (E)  of  wire 

1    ^v.^  in  the  end  frame,  and  the  secondary  bag  is  stretched  by  a  couple  of  strips  of 

.^^tlier  connecting  the  two  small  frames.    The  machine  is  made  to  "  take  more  land  " 

^  ^iieansof  two  right-angle  triangular  wings  (C)  about  six  feet  long,  that  hinge  to 

^®  Upright  ends  of  the  large  frame  in  snch  manner  that  the  rectangle  joins  the  upper 

^'^er  of  the  frame.    From  the  lower  side  of  this  wing  are  suspended  a  number  of 

^<^tili  oj.  beaters,  which,  swinging  loosely,  drive  the  locusts  inward.    The  machine  is 

.^*^d.led  by  means  of  two  ropes  hitched  to  the  outer  runners  or  to  the  outer  and  lower 

tP  ^^  *^®  month  of  the  frame. 

On  smooth  ground  the  machine  can  be  easily  hauled  by  two  men,  but  where  the 
^^|*s  is  tall  and  thick  it  pulls  harder.  The  locusts,  on  hopping  into  the  machine,  soon 
^^^1^  the  small  back  portion,  enter  the  small  bag,  and  are  attracted  to  the  rear  end 
tn  ^^^  light  which  enters  by  the  gauze  door.  When  a  sufficient  number  are  thus  cap- 
jj  ?^^  the  machine  is  stopped,  the  cut-off  is  slid  down  in  front  of  the  secondary  bag,  a 
of  1  ^  *^^8  behind  the  machine,  the  bag  tipped  into  it,  and  the  insects  buried.  A  strip 
-  *«?a,ther  closes  the  slit  through  which  the  cut-off  slips,  and  the  main  bag  is  made  of 
cloth,  while  the  secondary  bag  is  white,  so  as  by  contrast  to  attract  more 

.  ,  r»vP8^7  *^®  locusts. 
j^       Tlie  aavantages  of  this  machine  are  that  it  requires  no  additional  expense  to  run 


^     -^^ther  closes  the  slit  through  which  the  cut-off  slips,  and  the  main  bag  is  made  of 

*x*^*^    cloth,  while  the 

^J^^oughly  the  locusts. 

j^      Tlie  aavantages  of 

^^^^  for  oil,  tar,  &c.    It  will  catch  the  winged  locust  as  well  as  the  young,  if  oper- 

ijj^V-  ^xi  cool  mornings  and  evenings,  and  is  adapted  to  almost  all  conditions  of  growing 

*^^^^-     The  machine  can  be  made  for  about  |10,  and  perhaps  less." 

j^  *  III  practice  we  found  it  best  to  draw  the  machine  by  hitching  to  tho 
f^^Hers,  and  to  brace  the  wings  at  desired  angles,  according  to  the 
*^^tigth  of  the  wind,  by  means  of  two  iron  rods^as  in  the  illustration.'^ 
^  -^^ctecUon  of  vegetable  gardens. — On  the  New  Hampshire  farms  it  be- 
^^^^es  necessary  to  devise  some  remedy  for  use  in  the  vegetable  gardens 
Y*^^^e  the  machines  just  described,  and  which  are  for  field  use,  cannot 
^^^  ^^vantageously  operated.  Here  the  kerosene  emulsion  which  we 
e^^^  so  frequently  recommended  of  late  again  comes  into  play.  An 
j^^^lsion  resembling  butter  can  be  produced  in  a  few  minutes  by  churn- 
.  S  \vith  a  force  pump  two  parts  of  kerosene  and  one  part  of  sour  milk 
1^  ^  pail.  The  liquids  should  be  at  about  blood  heat.  This  emulsion  may 
jj^  diluted  with  twelve  parts  of  water  to  one  part  of  emulsion,  thoroughly 
g^^-^^d,  and  may  be  applied  with  the  force-pump,  a  spray-nozzle,  or  with  a 
-v^T?^?  garden-syringe.  The  liquid  wiU  kill  all  locusts  which  it  touches 
^^liout  harming  the  vegetables, 
-^n  equally  g^xl  emulsion  may  be  made  as  follows: 

Kerosene 2  gallons=66§  per  cent. 

Common  soap.. J  pound  )  ^ooi  ^^^  ^^„^ 
Water 1  gallon  /  --^*  P®^  ^^^ 
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Heat  the  mixture  of  soap  and  water  and  add  it  boiling  hot  to  the  kero- 
sene* Chum  the  mixture  by  means  of  a  force-pump  and  spray-nozzle 
for  five  or  ten  minutes.  The  emulsion,  if  perfect,  forms  a  cream,  which 
thickens  on  cooUnit^,  and  adheres  without  oiliness  to  the  surface  of  the 
glass.  Dilute  with  cold  water  before  using,  to  the  extent  which  expe- 
rience^wiiyji^lllliM^best^^  and  which  will  differ  according  to  the  plants 
t(^ttflflill^l^rTo  the  size  of  the  locusts  to  be  killed. 

^fw  co-operation, — The  necessity  for  united  effort  in  dealing 
this  pest  is  obvious,  and,  in  closing,  we  quote  the  words  of  Mr.  J.  K. 
andler,  whom  we  have  to  thank  most  sincerely  for  his  kind  hospitality 
in  the  pTirsuance  of  this  investigation: 

With  a  oomraon  pnipose  and  determination  to  rid  our  beantifol  intervale  of  this 
pest^  which  requirea  bat  au  united  effort  to  overcome  it,  it  is  absolutely  certain  tiuU 
the  intelligent  farmers  of  the  Merrimac  Valley  wiU  command  success. 


^ 

r© 


a 
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^KT  or  SrFOIJ!TXr>E5T  or  GIRDD^  IXT 


by  the  pro^Nfli  and  uwtiMHi^  ^  «fe^y«M(^ 

woaqw,MMi>bM^ttiww>iTfcBrrfl>^ii» 

rMVTUKtie»»tk«ja|^|wiNr^  Xte^Ww^>(^NN 
exposed  eovditHML  of  tki»  inrv«»4»  9iific^  1^  ^ 
dMT  proximitj  to  tki»  dlj.nMMiw»  it  tUft^MctN"^ 
ban^I^lfeTCdordefitrojrvdbiiAwK^th^^  r«|Hi!^v^M 
be  obuined.  AttOllMNr  <i^vil  vvwi^^^'ui 
psocectkii  is  ^e  de|««datkm»  i>f  AaiUMtl^  k^s^^Hv^Ix 
dogBy  wbkk  darmg  tibcir  m^ttlj  TisitB  displaee  M^ 
pluitB,  wad  eamamjt  haroe  wkkb  cannot  be  repauK^t  UmWr  |JN4#  vVN^ 
ditioDS  it  is  HOC  posBble  to  preserve  scenrseym  tJb^  u^ukh^  v^  t4^Dil;i^  vmt 
catUn^  exoepc  those  wkidi  are  kept  ciHi&tanlly  aiHi^Mr  gU:^ 

Tbe  propagatkn  <tf  eeovMMmc  plants  is  pniaecotei)  «^  tW 
opportomties  will  admit.  Particiilar  attention  is  giv^u  tv>  «i  iVw  v^^^HHvi^v^ 
wlndi  are  innmdi  demand  for  trial  in  eemi^tropioal  re^t<u^s«  mh)  vvt'  >n  I^hv^ 
the  sopply  is  ahrajs  yery  inadequate  as  compartHl  with  th<^  A)H^i\v^lk^^^ 
for  them.  Bequests  are  receired  almost  daily  tbr  o)iv«^  b^u^utM^  vhh 
AonOj  eotffee,  tea,  oranges,  lemons,  dates,  fis9,  and  many  othw  )v(HUt^ 
which  it  is  sopposed  wifl  prove  adapted  to  me  waruxer  )hu1uui«  iMT  Ih^ 
Sowtiiem  and  Western  S^tes.  As  most  of  these  plants  havt^  to  Ih^  ^uv)i 
agatod  and  grown  in  glass  stmctores  here,  they  can  luxly  b^  (Viruu^ilunl 
in  meager  quantities;  therefore  the  suggestion  oon;»taut)y  (U'l^^utA 
itself;  and  may  be  repeated,  that  the  pnr()08es  of  tho  1  V\^vrtm^ut,  i^^ 
far  as  relates  to  the  introduction,  propagation,  aiul  tliHtrlbut  iou  of  h«  uU 
tropical  vegetable  products,  cannot  be  fVilIy  reuliaiHl  until  uvtnu\.H  m^ 
taken  to  cultivate  these  plants  in  climates  whert>  no  pn^ttH^tlt^u  Im  it^- 
quired,  and  where  they  can  receive  such  trei^tmewt  us  to  i^t^uvlt^i  thwu 
fit  for  field  culture.  It  is  well  known  that  pliuU^  whloh  luivo  Ih(hu^ 
grown  in  pots  for  several  years  seldom  form  go<H\,  Iou^UvihI  |»buit^ 
when  transferred  from  pots  to  the  orchard.  The  ihh»U  oih^  t Avlwtinl  aiul 
curled  in  the  pots,  and  will  in  most  cases  continue  i%  twlHtintf  tUrm  um 
long  the  plant  exists.  In  this  view  of  the  case,  nuuiy  of  tlu^  pluntn,  nuoU 
as  orange  trees,  which  have  been  raised  hori>  and  Hont  by  I  lie  Ooimrt- 
ment,  are  only  usoftd  so  fai*  as  to  alTord  Inidn  for  pixtpu^^M  Ion,  As 
orchard  trees  they  will  fail  in  a  short  time. 
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CULTUEAL  REMARKS. 

GEAPES. 

In  the  earlier  annual  reports  of  the  Department  of  Agricnlture  o^^j^' 
siderable  space  was  given  to  the  native  grape,  its  diseases,  best  ^^^^^^^ 
ities  for  its  growth,  the  value  of  different  species,  and  the  varieties  vrb'^^r^ 
had  been  obtained  from  them,  and  such  other  questions  as  were  at  ^^^ 
time  deemed  important.    Previous  to  the  time  alluded  to,  comparati^^^*^ 
but  little  was  known  relative  to  diseases  of  the  grape.    The  lea"^^ 
dropped  from  the  vine  in  midsummer,  and  the  berries  rotted  befc^J 
ripening;  the  cause  of  the  former  was  attributed  to  sun-scald,  and  t- 
latter  to  wet  and  undrained  soil,  neither  being  strictly  correct.    Rece^ 
microscopical  investigations  have  confirmed  the  accuracy  of  suggestio 
which  attributed  these  diseases  to  fungoid  growths,  but  the  predisposi'  -4, 

causes  which  render  fungoid  growths  possible  have  not  in  all  cases  be  .  ^ 

fully  determined.  ^  it 

The  origin  of  many  of  the  diseases  of  plants  is  obscure,  and  in  attem 
made  to  trace  them  we  find  opinions  conflicting  to  a  degree  app 
ently  irreconcilable.    This  may  arise  partly  from  the  accommodatii^ 
nature  of  plants,  together  with  the  diversity  of  the  modifications  of  it»^ 
various  agents  by  which  their  growth  is  influenced,  which  renders  ^■^  ^ 
extremely  improbable  that  any  single  observation  can  be  universality 
correct.    There  is  scarcely  any  natural  phenomena  which  may  not  i:^^^ 
explained  in  various  ways,  acconling  as  they  are  traced  to  their  primariy'^ 
secondary,  intermediate,  or  proximate  causes,  and,  as  far  as  it  goes,  eac^"" 
explanation  may  be  e<iually  correct.    This  explanatory  latitude^  however: 
is  a  source  of  much  i)erplexity  to  the  uninitiated,  who  cannot  jyercei^* 
the  possible  relations  they  may  maintain  with  some  fundamental     ~ 
primary  principle.    The  fundamental  principles  in  the  economy  of  vej 
table  growth  are  comparatively  few ;  at  the  same  time  their  combio< 
actions  lead  to  extensively  varied  results,  so  that  it  is  of  absolute  m 
sity  that  observations  should  be  minute  and  exactly  recorded,  and 
authenticity  associated  with  a  clear  i)erception  of  their  influences, " 
we  can  ariivo  at  a  decision  of  their  true  value  with  reference  to 
phenomena  which  may  excite  our  attention.    In  the  absence  of  stm* 
caution  we  may  not  expect  to  reach  true  conclusions,  and  we  here 
the  origin  of  the  numerous  opinions  that  are  constantly  promulgated.  ^  ^^ 
relation  to  the  diseases  of  plants^  and  which  are  valuable  or  othervri^^ 
according  to  the  discriminating  iaiowledge  possessed  by  those  wh- 
opinion  is  offered. 

Notwithstanding  all  that  has  been*8aid  and  written  on  the  subject^ 
mildew  on  grape  leaves,  it  is  still  imperfectly  understood  by  the  majori 
of  those  most  interested  in  the  culture  of  the  grape.    It  is  well  kno 
that  in  6ome  localities  many  of  the  best  varieties  do  not  succeed  8ol<—   -^ 


on  account  of  their  foliage  being  dcstroycMl  more  or  less  by  mildew,  -  -  •  _ 
the  criterion  of  a  useful  grape  depends  solely  upon  its  freedom  from  ^^^ 
dew  on  the  leaves,  and  not  on  account  of  the  flavor  or  other  good  qualit^i  ^^ 
of  the  fruit ;  so  we  find  that  the  most  popular  varieties  are  not  those*  ^^ 


the  highest  merit  in  flavor,  but  those  that  are  least  affected  with  mild 
on  the  foliage  and  fruit.  The  most  prevalent  form  of  mildew  o^,^^^ 
leaves  of  our  native  grapes  is  known  as  Peronospora  viticola.  ThiB  *  ^ 
always  found  on  the  under  snrf;vce  of  the  leaf;  it  commences  in  suii^*^ 
spots  of  a  brownish  color  which  adliere  closely  to  the  leaf  ribs^  and  wli^^^ 
the  conditions  are  favorable  it  spreads  rapidly  and  destroys  the  vitality 
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XAxe  part  attacked.  Ite  presence  is  made  apparent  by  a  yellowish 
which  may  be  seen  on  the  n^iiper  surface  of  the  foliage,  and  in 
weather  tbese  spots  become  brown-colored,  afterwards  crisp  and 
^^  and  ultimately  the  leaf  is  more  or  less  destroyed.  This  appearance 
t^LLt)  foliage  is  sometimes  termed  sun-scald,  but  it  hardly  need  be  stated 
^ti»  the  leaves  would  not  be  injured  by  the  sun  were  it  hot  that  their 
ivlity  is  impaired  by  mildew ;  yet  we  frequently  meet  with  cultivators 
o  maintain  that  their  vines  are  free  from  mildew,  while  they  admit  the 
^o.ge  is  scalded  by  the  sun  and  dying  off.  By  the  time  its  effects  are 
:t^s  visible  the  mildew  is  not  so  easily  discerned,  or  it  may  have  run 
oourse  and  left  but  little  evidence  of  its  presence  in  an  active  state, 
ci  this  may  be  the  reason  why  many  grape-growers  show  so  little 
o-w ledge  of  the  disease.  Hence  the  origin  of  so  many  seemingly  oon- 
^tdng  opinions  relative  to  the  exemption  of  varieties  of  grape  from  mil- 
'^v,  owing  to  the  effects  produced  by  this  disease  being  attributed  to 
^er  supposed  causes. 

t-t  is  a  disputed  question  whether  or  not  mildew  will  attack  perfectly 
smithy  vegetation.  By  many  x)ersons  it  is  held  that  fungoid  growths 
'y  appear  on  disorganized  vegetable  or  animal  matters:  that,  previous 
trlie  appearance  of  the  mildew  on  leaves,  some  disturbing  cause  has 
Bn  at  work  on  the  plant,  and  the  partial  decomposition  which  has  re« 
It^ed  from  the  unhealthy  state  forms  proper  conditions  for  the  develop- 
^^xxti  of  the  fungus.  From  this  reasoning  it  follows  that,  previous  to  the 
(>earance  of  mildew,  there  must  exist  a  disorganization  of  vegetable 
^ixe,  and  before  a  remedy  can  be  suggested  we  must  first  endeavor  to 
^<5over  the  cause  of  the  incipient  disease  which  allows  the  development 
tilxe  fungoid  growths. 

I^lxe  Fero7io8pora  is  never  found  on  grape-leaves  which  are  always  dry. 
^  predisposing  cause  of  this  particular  species  of  fungi  is  an  excess 
^^taiued  moisture  on  the  foliage,  either  from  continued  wet  and  damp 
^^her,  or  from  heavy  night  dews  succeeded  by  calm  days.  Grapes 
ijcied  on  trellises  protected  by  a  covering  at  top,  so  as  to  prevent  the 
i  ijUtion  of  heat  from,  and  the  consequent  deposition  of  dew  upon,  the 
^'saces  of  the  leaves,  are  never  troubled  by  this  fungus.  It  is  also  a 
^-^xnou  observation  that  grape-vines  growing  through  and  over  trpea 
^  never  seriously  injured  by  mildew,  the  protection  afforded  by  the 
'^"^38  of  the  tree  preventing  it.  Branches  from  the  same  root,  some  of 
^foh  are  allowed  to  ramble  over  a  tree,  and  others  trained  upon  an 
*>^riary  trellis,  will  afford  a  good  example  as  to  the  benefits  of  protection 
I^r^venting  mildew.    Hence  it  may  be  inferred  that  a  good  locality 

v-ineyards  is  one  where  there  is  exemption  from  late  spring  frosts, 
^^^^  heavy  dews  during  summer  nights,  and  from  early  frosts  in  autumn : 
^  the  best  results  w3l  be  found  where  all  these  conditi9ns  exist,  and 
j^^res  will  follow  in  proportion  to  their  deficiency. 
^o  far  Jis  concerns  entire  freedom  from  the  mildew  under  considera- 
'^  >  the  conditions  are  found  on  sloping  hillsides  contiguous  to  well- 
^jcied  valleys.  It  has  long  been  observed  that  in  clear,  still  nights 
^iDg  summer,  dews  are  less  frequent  upon  the  sides  of  hills  than  fliey 
^  in  the  neighboring  valleys.  The  appearance  of  hoar-frost  in  valleys 
^^ing  the  early  winter  and  spring  seasons  is  produceil  by  conditions  of 
^^  Xierature  similar  to  those  which  cause  the  heavier  deposition  of  dews 
^Vieso  localities.  During  clear  nights  currents  of  cool  air  run  down- 
^^ds  on  the  inclined  lands  to  the  bottom  of  the  valleys.  These  cur- 
^  M  are  the  result  of  the  sudden  depression  of  temperature  sustained 

the  surface  of  the  earth,  in  consequence  of  rapid  ratUation,  by  which 
^  ctratom  of  air  in  immediate  contact  with  that  surface  becomes  spe- 


'^^Mk., 
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cifically  heavier  by  condensationy  and  descends  into  the  valley^  \r2iicb 
then  rapidly  cools,  while  the  warm  air  of  the  valley  is  lifted  up,  and  im- 
pinges on  the  sides  of  the  hills;  and  so  far  as  this  warm  stratanE  ^^' 
tends  there  is  no  condensation  of  moistnre  snch  as  occurs  in  the  I^^ 
grounds  in  the  form  of  heavy  dews  in  summer,  and  which  in  cool  weat^*®^ 
feezes  and  becomes  hoar-frost.  The  effects  of  this  stratum  of  warm  ^^ 
upon  vegetation  on  hillsides  is  very  well  defined  when  early  autiE  ^^ 
frosts  have  destroyed  the  foliage  of  the  trees  below  a  certain  line,  wIb  ^^*^ 
is  sometimes  called  the  vemaJ  line,  or  line  of  no  frost;  above  this  If  "^ 

and  within  the  limits  of  the  extent  of  the  warm  stratum  or  zone,  v& 

tation  is  unharmed.  The  altitude  to  which  this  line  reaches  above  -t*^* 
bottom  of  the  valley  is  dependent  upon  the  mean  temperature  of  fc-^^ 
day  and  night,  or  mther  upon  their  comparative  difference  at  the  ti  m:xx^ 
of  its  occurrence;  when  the  temperature  of  both  are  high,  the  lo^^^^^ 
places  only  are  affected  by  the  frost,  but  when  low,  the  frost  will  ^^^• 
tend  higher  up  on  the  hills. 

If  we  consider  the  climatic  conditions  of  localities  where  grapes  -^io 
well,  we  wijl  find  that  they  are  those  which  are  nearly  exempt  fr«i>oi 
dews,  and,  as  a  consequence,  all  varietes  of  grapes  retain  their  folia^^T^ 
during  summer.  In  otiier  words,  the  distinguishing  peculiarity  of  a  go-o^ 
grape  climate  is  that  of  the  entire  absence  of  mildew  on  the  foliage  of 
the  grape,  and  this  is  entirely  independent  of  cultural  processes  of  imr^sir 
nipidation  or  training,  or  of  the  quality  of  the  soil  in  which  tiiey  s^xre 
planted,  although  the  latter  may  sometimes  exert  an  auxiliary  influem.<3e. 

In  illustration  of  the  conditions  which  constitute  a  good  grape  clinvs^'te 
mention  may  be  made  of  the  hilly  lands  bordering  Keuka  Lake^  In 
Steuben  County,  Kew  York.  These  steep  hillsides  are  covered  -^ri^t^h 
vineyards  which  extend  for  several  hundred  feet  above  the  level  of  -fc^li^e 
lake ;  the  soil  is  shaly,  and  in  many  places  the  surface  is  very  thicl^3.j 
covered  with  loose  stones.  On  these  hillsides  mildew  is  comparatiT^^lj 
unknown,  the  Catawba,  lona,  Delaware,  and  indeed  aU  varieties  of 
native  grapes,  except  those  which  require  a  longer  season  than  -t^be 
climate  affords,  mature  to  a  degree  of  perfection  which  they  £buL  Jtio 
attain  in  more  southern  but  less  favorably  situated  localities.  The  3JQ- 
fluence  of  the  lake  is  also  well  illustrated  in  the  freedom  from  nul<S.^^ 
on  the  vines  which  are  planted  quite  close  to  the  water.  Higher  '^^V 
the  valley  beyond  the  lake,  while  the  vines  are  equally  as  healthy  on  -fc^e 
hills  there  as  they  are  on  those  in  the  near  neigborhood  of  the  lake, 
plants  suffer  from  mildew  on  the  lower  grounds,  showing  that  the 
tion  of  heat  from  the  water  during  night  has  the  effect  of  preventa-^'i^ 
dews  even  on  low  grounds  near  the  &ke.  Here  we  have  two  factc:^ac^> 
both  of  which  are  favorble  to  a  healthy  conditon  of  vine,  or  ratJfc*^|J 
they  prevent  .mildew,  which  is  the  prime  result,  if  not  the  caus^  *' 
unhealthiness,  so  far  as  atmospheric  influences  are  concerned.  The  &  ^^^ 
of  these  is  owing  to  the  elevation  above  the  valley :  during  the  day  \m  ^^^ 
accumulates  in  the  valley,  and  forms  a  strata  of  warm  air,  wlucl:^  ^ 
lifted  up  as  the  colder  air  rushes  down  the  slopes  after  sundown,  t  ^^ 
])reviously  stated,  which  forces  up  the  heated  lighter  air,  and  wher^"^^^ 
this  warm  air  striGkes  upon  the  lullside  dews  are  not  found.  This  'MxSA 
been  explained  as  follows : 

Hoar-frost  id  but  crystallized  dew,  andean  only  form  during  clear,  still  nights,  i^"^^ 
the  atmosphere  is  in  repose.  The  atmosphere,  when  at  rest,  £&lla  into  a  ^^^^^^^ 
strata,  one  lyine  above  the  other,  the  heaviest  stratum  becoming  the  base  of  ^^^^!^ 
above  it,  and  all  taking  positions  according  to  their  weight  ana  density,  upocft  ^-^^ 
principle  of  gravitation.  Heat  is  the  agent  that  produces  this  result.  The  h9^>'^  |^ 
of  two  kinds,  both  from  the  same  source :  the  primary  one  being  the  sun's  rays  di  *^^, 
aiid  the  other  the  heat  reserved  or  rotaiued  by  the  earth.    Thisheat  is  ever  radia^^^'" 
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slear,  still  nights  it  monnts  upward  throngh  the  cold^  damp  air,  taking  from 
,  while  the  latter  roBhes  down  in  a  oold  frMtyprodncmg  currents,  andlience 
rround  in  a  valley  Ib  ever  Bubjeot  to  the  nrst  and  hardest  frosts.  The 
light  current  keeps  mounting  upward  like  oork  in  water,  until  it  reaches 
r  atmosphere  too  thin  and  light  to  support  it,  when  it  consequently  falls 
msits  warm,  dry,jgenial  stratum  u]>on  tne  top  of  the  lower  or  frost  stratum ; 
1  frosty  nights  or  spring  and  fall  is  produced  that  pheuomenon  which  is 
led  the  vernal  irotie,  or  line  of  no  frost. 

>  or  zone  is  not  uniform  in  its  limits^  as  that  depends  upon  the 
cold  which  pertains  during  the  night ;  also  in  some  degree 
configuration  of  the  sloping  surf^tce  of  the  hilL  The  height 
•level  has  nothing  to  do  with  it;  the  local  elevation  alone  de- 
he  presence  and  extent  of  the  phenomenon. 
ond  import>ant  factor  is  the  influence  of  the  water  in  effecting 
condition  of  local  climate.  The  ameliorating  influence  of  an 
body  of  water  is  well  understood,  and  a  noted  illustration  of 
s  found  on  the  shores  and  on  the  islands  of  Lake  Erie,  which 
been  popular  for  the  extent  and  excellence  of  the  vineyards 
aperior  qualities  of  the  fruit  which  they  produce.  This  suc- 
rly  attributable  to  the  modifying  effect  of  the  body  of  water 
atmosphere,  which  secures  a  comparative  immunity  from 
ht  dews  during  the  season  when  vegetation  is  most  active. 
B^hich  the  water  accumulates  during  summer  has  the  further 
arding  off  the  frosts  of  autumn  and  early  winter,  thus  virtu- 
lening  the  season  to  an  equality  with  the  climates  of  latitudes 
igrees  southward,  so  that  grapes  which  ripen  perfectly  in  the 
*  the  lake  fail  to  mature  in  localities  immediately  beyond  its 

i  seem  as  if  grape-growers  were  slow  to  recognize  the  impor- 
;h  should  be  attached  to  this  question  of  suitable  and  unsuitable 
wing  localities.  For  all  cultural  purposes  it  is  sufficiently  ac- 
kssume  that  the  hardiness  of  a  grape  simply  depends  upon  its 
irom  mildew.  On  the  other  hand,  when  a  variety  of  our 
lative  grapes  is  said  to  be  too  tender  for  our  winters,  ifr  simply 
rt  it  is  so  subject  to  mildew  that  the  growths  fail  to  ripen,  as 
native  grapes  of  the  Northern  States,  and  indeed  foreign 
o,  will  stand  the  winters,  provided  their  young  yearly  growths 
oroughly  matured;  the  summer  climate  rather  than  the  winter 
«ides  the  question  of  hardiness,  so  that  when  a  seedling  grape 
5ed  as  being  perfectly  hardy  and  exempt  from  rot  in  the  berry, 
true  as  far  as  hardiness  is  concerned,  in  the  climate  where  it 
,  if  it  happened  to  be  a  specially  good  climate,  but  it  does  not 
b  it  would  be  hardy  in  other  parts  of  the  country,  as  hundreds 
purchased  such  plants  can  abundantly  testify.  As  to  free- 
rot,  no  one  acquainted  with  grape-culture  will  guarantee  any 
)m  rot  in  tiie  berry. 

lot  be  out  of  place  to  mention  the  only  other  form  of  mildew 
sometimes  be  seen  on  grape-leaves.  This  is  a  species  of  JEry- 
itical  with  the  Oidium  of  Europe.  This  form  appears  on  the 
face  of  the  leaves ;  it  may  also  be  seen  on  the  surface  of  the 
ppearance  being  somewhat  similar  to  a  dusting  of  fine  flour, 
»e  brushed  off  without  leaving  any  apparent  marks  of  injury, 
3Cts  are  to  retard  growth.  Young  green  shoots  once  covered 
fungus  cease  to  grow,  and  will  remain  green  until  the  frosts  of 
itroy  them.  When  fruit  becomes  severely  attacked  it  cracks 
the  seeds  will  protrude.  Green  shoots  will  also  crack  if  the 
tacks  them  severely.    The  same  result  may  be  observed  in  the 
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frnit  of  the  European  gooseberry ;  also  it  sometimes  attacks  pears,  sixc^^Ti 
as  tlie  White  Doyeo  ne,  which  are  rendered  useless.  This  cracking  is  onlMj 
one  result  of  the  Erysiphe^  and  may  not  be  peculiar  to  it.    Other  forms 
mildew  may  lead  to  the  same  appearance.    This  species  of  mildew  oo(m 
on  many  kinds  of  plants.    Unlike  the  Peronospora^  it  abounds  mostrl  j 
in  the  early  part  of  the  growing  season.    Sudden  changes  of  the  weatb^r 
from  heat  to  cold  will  produce  it.    It,  or  closely  allied  species,  may  l>^ 
found  on  the  leaves  of  the  lilac,  hawthorn,  gooseberry,  and  many  oth^i 
plants.    Garden  peas  have  an  Erysiphe  which  attacks  them  in  tiie  Is^^je 
summer ;  but  our  native  grapes  do  not  suffer  materially  at  any  titci« 
from  this  kind  of  mildew. 

The  disease  called  rot  in  the  berry  has  not  yet  been  traced  to  its  defi- 
nite cause.  That  the  rot  is  produced  by  ftingi  does  not  greatly  ad-d 
to  our  resources  of  counteracting  its  efl'ects.  We  have  not  yet  ascer- 
tained the  adverse  conditions  to  health  which  make  the  appearance  and 
spread  of  the  fungus  possible.  Observation  has  shown  that  it  is  not 
confined  to  any  particular  kind  or  condition  of  soil ;  sandy  soils,  day 
soils,  wet  soils,  dry  soils,  are  all  seemingly  alike  so  far  as  primary  attacks 
are  concerned.  Neither  does  any  system  of  pruning  make  the  vines  more 
or  less  subject  to  the  disease,  and  it  may  be  prevalent  in  all  kinds  of 
weather,  wet  or  dry,  warm  or  cool. 

Evidence  seems  to  accumulate  showing  that  it  is  produced  by  atmo- 

?)herical  influences,  and  that  it  may  be  prevented  by  artificial  coverings- 
he  success  of  covering  bunches  of  grapes  in  paper  bags,  and  thei^ 
pronounced  freedom  from  rot  when  so  protected,  is  strong  proof  as  to 
the  atmospheric  origin  of  the  malady.    In  fact,  the  conditions  whicl^ 
render  this  disease  possible  seem  to  have  a  close  resemblance  to  thoB^ 
which  favor  the  growth  of  mildew  on  the  foliage.    It  appears  that  aXl- 
varieties  of  grapes  are  subject  to  be  attacked,  although  not  in  the  sata^ 
degree.    About  ten  years  ago  it  was  a  very  general  opinion  that  youn^' 
grape-vines  were  not  likely  to  be  affected  by  rot,  and  that  two  or  thre^ 
crops  could  certainly  be  expected  before  rot  made  its  appearance.   Ko^^^ 
it  is  well  known  that  even  the  first  crop  is  just  as  likely  to  becotne  di^'^ 
eased  as  those  of  older  growths. 

It  is  evident  that  we  have  not  yet  gathered  enough  facts  connect^^ 
with  the  grape-rot  to  warrant  any  attempt  towards  systematizing  ot>^ 
servations,  which  will  have  to  be  done  before  we  can  arrive  at  an  int^*^^ 
ligent  conclusion  as  to  its  cause.  Diseases  of  this  nature  are  very  oftei^ 
the  result  of  causes  which  may  have  occurred  months  before  their  visi^ 
ble  outbreak ;  therefore,  it  may  happen  that  reports  based  upon  coi3»^ 
ditions  of  soil  and  climate  at  the  time  of  their  greatest  severity  »n^ 
when  the  destruction  is  most  conspicuous,  may  not  inclnde  the  peculi^^ 
conditions  which  originate  them.  It  has  been  surmised  that  grape-ro*^ 
might  be  caused  hy  phylloxera  at  the  roots,  but  the  connection  is  not  ^ 
probable  one. 

The  destruction  of  the  foliage  of  our  native  grapes  from  mildew  hfi^* 
in  some  cases,  been  wrongly  attributed  to  the  ravages  of  the  root- 
louse.  It  is  comparatively  a  rare  occurrence  to  meet  with  a  \4aeyar*^ 
composed  of  native  grapes  suffering  from  the  root-louse  to  ihe  extef^^ 
of  severely  injuring  the  health  of  the  plants  or  interlering  with  thei^ 
ordinary  weight  of  crop;  but  vines  suffering  to  this  extent  present  i^^^ 
appearance  which  could  never  be  confounded  with  mildew  by  even  f^^ 
ordinary  observer.  Mildewed  leaves  have  already  been  described,  b^' 
ginning  with  the  small  brown  spots  on  the  leaves  which  gradually  e^^ 
tend  until  they  finally  become  crisp  and  fall  off*.  Next  to  a  mildewe^^ 
leaf  may  be  found  one  green  and  healthy ;  and  where  a  mass  of  folia^^ 
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s,  only  the  upper  and  more  exposed  portions  of  the  foliage  will 
If ;  but  when  vines  are  severely  attacked  by  the  phylloxera  their  ap- 
ance  is  very  diflerent  from  the  above.  A^irrapevine  thus  attacked 
ents  a  hard,  yellow  appearance,  not  unlike  yellows  on  peach  leaves; 
)ser  examination  shows  that  the  growing  points  of  the  shoots  are 
dy  studded  with  small  yellow  leaves ;  the  internodes  between  the 
Bs  are  scarcely  perceptible,  so  that  the  leaves  are  closely  pressed  on 
other,  and  all  of  very  diminutive  size,  giving  the  appearance  of  a 
»w  tuft  on  the  extremity  of  each  shoot.  An  examination  of  the 
5  of  vines  presenting  such  an  appearance  will  reveal  the  'phylloxera 
:ering  and  covering  the  entire  surface  of  even  the  smallest  rootlet, 
is  possible  that  phylloxera  may  be  found  on  the  roots  of  our  native 
66«  although  the  plants  show  no  symptoms  of  their  presence,  and 
S8  the  plant  has  its  vitality  rediice^l  from  other  causes  it  will  con- 
5  to  grow  and  bear  fruit;  but  if  from  any  cause,  such  as  heavy  crop- 
^  severe  pruning,  or  loss  of  foliage  by  mildew,  the  plant  becomes 
:f«ed,  then  the  ravages  of  the  phylloxera  hastens  the  destruction 
( tplant,  unless  measures  are  taken  to  increase  its  vigor  before  it 
0  late. 

THE  POTATO-ROT. 

le  rot  in  potatoes  is  caused  by  a  fiingus  which  first  appears  on  the 
ge  of  the  plant,  where  it  may  be  seen  in  small  brownish  patches  on 
underside  of  the  leaves,  which,  under  favorable  conditions,  soon 
ad  and  attack  the  stems,  and  in  time  the  ftingus  threads  run  down 
stems  and  reach  the  tuoers,  causing  their  decay.  This  ftingus  is 
ed  Peronospora  infestans,  and  is  allied  to  the  fungus  which  destroys 
foliage  of  many  varieties  of  our  native  grape-vines,  and  in  all  proba- 
y  originates  under  simild^r  conditions.  On  a  recent  examination  of 
Id  of  potatoes  which  were  badly  rotting,  it  was  found  that  the  dense 
J  of  leaves  were  spread  so  as  to  entirely  cover  the  surface  of  the 
Qd,  and  although  it  had  not  rained  upon  them  for  a  week,  and  the 
ber  had  been  very  warm  and  clear,  on  lifting  up  the  stems  of  the 
oes  they  were  found  to  be  damp  and  even  wet  underneath^  with  a 
•  abundance  of  the  PeroTWspora  spreading  throughout  the  mass. 
^  are  precisely  the  conditions  under  which  the  grape  fungus  (Peron^ 
GK  viiicola)  is  found  most  abundant,  and  furnishes  a  reason  for  the 
stacking  potatoes  on  dry  lands  and  in  dry  seasons.  On  level,  low- 
land where  there  are  recurring  heavy  dews  during  clear,  still 
«,  potatoes  of  strong,  r$»nk  growth  of  stem  and  leaf  will  have  apor- 
tt  least  of  their  surfaces  almost  constantly  wet,  and  thus  the  fungus 
a  foothold  and  spreads  rapidly  or  otiierwise  as  the  conditions  for 
"owth  exist.  Taking  this  view  of  the  development  of  the  Peronos- 
^e  would  expect  to  find  it  less  frequent  on  hillsides  above  the 
ti  of  heavy  dews,  or  in  other  localities  which  have  been  found  favor- 
X/o  the  healthy  growth  of  all  varieties  of  native  grapes.  In  any 
f^n,  well-drained  lands,  or  soite  containing  gravel,  sand,  and  those 
^ly  formation,  would  be  better  adapted  than  moist  lands.  In  dry 
some  advantage  would  accrue  from  their  absor|)tion  of  sun-heat 
t  g  the  day,  which  would,  in  a  metisure,  prevent  tl>e  lodgment  of  dew. 
again^  by  planting  in  hills  or  drills^  wider  apart  than  usual,  a  free 
lation  of  air  would  be  admitted  on  all  sides  of  the  plants,  which 
Q  tend  to  keep  them  dry  and  lessen  the  tendency  to  mildew. 
Is  questionable  whether  any  application  to  the  soil  in  the  way  ol 
Lai  fertilizers  will  be  of  any  value;  so  far^  all  experiments  with  ma^ 
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nures  to  prevent  rot  have  ended  in  disappointment;  at  least  they  ha^i?^ 
not  led  to  any  definite  useful  result.  This  may  be  exx)ected  if  the  abo^f^e 
view  of  the  subject  is  correct,  since  the  kind  of  soil  in  which  a  plant  is 
growing  exercises  but  little,  if  any,  influence  on  diseases  which  azr« 
solely  dependent  upon  atmospheric  influences. 

SITUATIONS  FOR  OBOHABDS. 

From  the  circumstance  that  fruit  orchards  which  are  situated  in  val- 
leys, and  in  low,  sheltered  places,  are  not  so  healthy  and  prolific,  and  af« 
more  liable  to  injury  from  changes  of  temperature  than  those  set  i^ 
more  elevated  and  ezx>osed  positions,  it  has  been  argued  that  all  kind^ 
of  protection  and  shelter  to  fruit  trees  should  be  condemned  as  u^nii' 
ous,  and  that  the  coldest  and  bleakest  positions  on  northern  slop^ 
are  greatly  to  be  preferred  for  fruits.   This  is  probably  going  fpsm 
one  extreme  to  another.    It  is  conceded  that  one  of  the  very  wofS^ 
situations  for  a  fruit  orchard  is  in  the  rich  lands  of  a  contracte^«^ay 
tered  valley,  for  in  such  a  position  the  trees  are  subjected  to  gr^ttaX^V^^ 
tremes  of  temperature ;  a  difference  of  twenty  degrees  is  not  unconut^^ 
between  the  temx)erature  of  a  valley  and  that  of  a  point  on  the  hillABfl^ 
sixty  feet  above  it,  during  periods  of  severe  frosts.    It  is  very  evid^^ 
that  such  a  site  would  be  of  the  worst  selection,  and,  so  far  as  top^^S' 
raphy  is  concerned,  the  devated  northern  exposure  would  be  grem^^y 
preferable;  but,  a  sufficiently  el&vated  site  once  selected,  it  does  x^^^ 
follow  that  it  should  not  be  judiciously  sheltered,  locally,  from  the  ^^* 
hausting  effects  of  arid  or  cold  winds.    The  benefits  of  local  shelter  ^^^^ 
well  known,  and  should  not  be  confounded  with  the  evils  which  foUX'^ 
a  bad  selecuon  as  above  stated. 

GLAZING  OBEENHOUSE  BOOFS. 

The  ordinary  method  of  fastening  glass  in  window-sashes  is  to  lay  i^ 
the  glass  without  a  putty  bedding,  secure  it  with  small  triangular  bits  ^ 
tin,  Sien  complete  the  operation  by  filling  the  outside  of  the  sash-bar  wit^ 
putty,  lapping  it  slightiy  over  the  glass.    When  this  method  is  applied 
to  greenhouse  roo&  it  causes  a  great  amount  of  trouble  to  prevent  leal^' 
age.    The  presence  of  moisture,  which  is  almost  always  to  be  found  ot^ 
the  inside  of  the  roof  during  cold  weather,  and  the  action  of  frosts 
rains  on  the  outside,  has  a  tendency  to  loosen  and  destroy  the  putty, 
that  an  annual  overhauling  is  necessary  to  keep  it  in  repair.   But  ther^ 
are  now  very  few  green  houses  glazed  in  the  above  manner.     The  o\^ 
plan  has  given  place  to  a  more  permanent  and  more  efiectaal  system  scr 
far  as  regards  a  tight  roofL    This  plan  consists  in  placing  a  laye^  of  th^ 
befit  put^  on  the  sash-bar,  then  pressing  the  pane  of  glass  until  it  reaches 
a  firm,  uniform  bed,  and  so  working  up  a  portion  of  the  putty  that  it 
will  fill  all  spaces  between  the  edge  of  the  glass  and  the  sash-bar.   After 
the  surplus  putty  is  trimmed  off,  it  is  allowed  to  dry  for  a  day  or  two, 
which  will  cause  it  to  shrink  slightly  from  the  wood,  then  a  coat  of 
thiddsh  paint  is  applied^  which  effectually  fills  up  all  crevices,  and 
makes  a  perfectly  water-tight  finish.    Ko  putty  is  used  on  the  outside, 
and  consequently  there  is  no  leakage  from  its  decay ;  and  instead  of 
tin  fastenings  the  glass  is  secured  by  brad-nails  three-fourths  of  an  inch 
in  lengtdli,  four  to  each  pane,  fastened  at  the  comers. 

The  popular  method  of  roofing  glass  structures  is  what  is  known  as  the 
fixed-bar  plsui.  In  this  plan  no  framed  sashes  are  used;  the  rafters  are 
placed  about  eight  feet  apart,  their  exact  distance  depending  upon  the 
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sizeof  the  glass,  so  that,  for  a  neat  job,  the  glass  bar  will  come  in  the  center 
of  the  rafter.   Between  the  rafters  horizontal  pnrlines  are  inserted  to  sup- 
port the  sash-bars.  The  sash-bars  are  asnally  made  an  inch  and  a  half  in 
depth  Mid  one  inch  in  width ;  these  are  fastened  in  parallel  lines, their  dis- 
tance apart  depending  upon  the  size  of  the  glass  employed;  after  testing 
varioos-sized  panes,  the  size  10  inches  by  12  inches  is  generally  pre- 
ferred. For  this  size  the  sash-bars  are  placed  12^  inches  apart,  measur- 
uig  from  their  centers,  allowing  one-fourth  inch  rebate  for  the  glass  to 
rest  upon  on  each  side.    In  setting  panes  of  this  size  it  is  of  some  im- 
portance to  place  the  concave  surface  uppermost,  which  makes  the 
center  of  the  pane  the  lowest  point,  so  that  the  water  which  falls  on  the 
roof  will  be  diverted  from  the  sides  to  the  center  of  the  line  of  glass. 
The  glass  should  not  lap  more  than  one-sixteenth  of  an  indti;  wide  laps 
hold  dust,  which  in  turn  holds  water,  which  may  freeze  in  very  cold 
weather  and  split  the  glass.    The  method  of  glazing  admits  of  laying 
roofis  nearly  flat  without  trouble  from  leakage.    Ventilation  is  provided 
for  by  hinged  sashes  on  the  roof,  which  may  be  arranged  in  various 
ways  to  prevent  them  from  leaking;  the  amount  of  ventilating  space 
Allowed  will  have  some  dependence  upon  the  purposes  to  winch  the 
stmcture  will  be  devoted. 

RASPBERRY  CULTURE. 

Within  a  few  years  back  a  notable  change  has  been  introduced  in 
the  general  management  of  the  raspberry.    The  only  pruning  formerly 
given  to  this  plant  was  confined  to  cutting  out  the  old  stems  which  had 
fruited,  thinning  out  the  young  stems  which  were  to  produce  the  next 
crop,  and  shortening  them  by  cutting  off  a  portion  of  their  tops.    These 
would  then  be  fastened  to  a  stake  or  some  similar  support,  and  this 
completed  the  pruning  for  the  season.    But  the  more  modem  system 
obviates  the  necessity  of  any  kind  of  support,  and  the  plants  are  man- 
i^ged  80  that  they  are  able  to  support  themselves  when  fall  of  fruit. 
^Diis  is  accomplished  by  allowing  the  first  year's  growth  of  newly  set 
out  plants  to  grow  uncUsturbed;  the  second  year  two  or  more  shoots 
will  be  produced^  and  when  these  have  reached  to  a  height  of  about  two 
&et  ttieir  tops  are  pinched  off  so  as  to  stop  their  further  upright  growth ; 
they  wUl  then  proceed  to  push  out  side  shoots  or  laterals  on  sdl  sides, 
^MJancing  and  supporting  themselves  very  effectually,  and  appearing 
^e  small  evenly-headed  trees.    When  growth  has  been  completed  for 
the  season  and  the  leaves  have  fallen,  these  side  shoots  are  pruned  back 
80  as  to  leave  them  from  12  to  16  inches  in  length,  according  to  their 
strengtti.    This  pruning  can  be  done  quite  rapidly  with  pruning  shears. 
At  the  same  time,  if  not  before,  all  the  old  stems  or  canes  which  have 
Mted  are  also  removed :  but  many  cultivators  prefer  to  temove  these 
old  Btcons  immediately  aner  the  fruit  has  been  gathered,  claiming  that 
^domg  80  the  young  canes  have  greater  frc^om  of  growth;  also, 
^  by  promptly  removing  the  old  canes  many  kinds  of  insects  which 
lodge  in  the  old  wood  and  have  cocoons  and  nests  upon  it  are  thus 
^ostroyed  by  burning  all  the  pmnings  as  they  are  collected.    This 
^yBtom  is  continued  annually;  no  greater  number  of  young  shoots  than 
w  required  are  allowed  to  grow,  all  others  being  destroyed  as  they  reach 
a  few  inches  in  height.    The  summer  topping  is  attended  to  as  pre-. 
^ously  stated,  and  the  result  of  this  routine  treatment  is  a  self-sup- 
porting plant  and  improved  fruit. 
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ROOT'PRTJNIHO  TREB& 

When  fimit  trees  are  planted  in  good  soil  or  in  gardens  highly  enlti- 
rated  there  will  be  a  tendency  to  a  loxnriant  growth  of  bnmchesuid  a 
meager  crop  of  froit.  When  these  conditions  existthe  expedient  of  root- 
pruning  to  promote  fmitfolness  is  often  reeommendedandeometiiDes 
practiced*  This  ojieration  consists  in  digging  ont  a  dealar  trendi  or 
ditch  at  a  distance  of  irom  three  to  six  feet  from  the  stem  of  the  tree,  ao- 
carding  to  its  size  and  growth,  catting  away  all  the  roots^  at  least  all  of 
the  larger  ones,  that  may  be  encountered*  The  soil  is  then  retomed  and 
the  ox)eration  is  completed.  It  is  sometimes  advised  to  fill  up  the  treoch 
with  rich  soil  or  compost,  but  this,  it  is  very  evident,  will  go  &r  to  ren- 
der the  operation  futile,  since  a  check  to  growth  is  aimed  at^  Ag»B,it 
is  frequently  advised  to  perform  this  operation  in  spring,  but  this  is 
certainly  not  the  best  season. 

The  object  of  root-pruning  being  to  check  the  formation  of  wood  bods, 
and  to  favor  the  production  of  fruit  buds,  the  most  effectual  period  of 
the  year  is  just  before  the  completion  of  the  annual  growth  in  M,  or 
rather  towards  the  end  of  summer^  so  that  a  check  at  this  time  will 
have  the  effect  to  lessen  the  flow  of  sap,  and  thus  £ftvor  the  formstioD 
of  flower  buds  instead  of  wood  buds.  This  is  not  mere  supposition,  bat 
has  been  found  a  direct  practical  result,  and  is  in  aocordemce  witii  an 
oft-repeated  and  well-indorsed  axiom  in  vegetable  physiology,  m, 
^^  that  whatever  tends  to  make  trees  or  plants  produce  an  extra  iQxa- 
riant  growth  diminishes  their  tendency  to  bear  fruit ;  and,  on  the  other  \ 
hand,  whatever  tends  to  diminish  this  degree  of  luxuriance  of  leaf  and 
branch,  so  long  as  it  does  not  interfere  with  or  injure  the  general  health 
of  the  plant,  is  favorable  to  the  production  of  flowers  and  fruit"  The  , 
change  from  wood  buds  to  fruit  buds  is  most  effectually  influenced  near 
the  period  of  ripening  of  the  annual  growth. 

Boot-pruning  may  also  be  successfully  applied  to  plants  that  are  apt 
to  be  destroyed  when  in  luxuriant  growth  by  winter  frosts.  Many 
Asiatic  evergreens  are  thus  affected ;  these  are  prone  to  a  late  growth 
in  our  genial  autumn  weather,  and  are  liable  to  injury  from  even  slight 
frosts  y  but  when  further  growth  for  the  season  is  checked  by  root-pnu^' 
ing  in  August  or  September,  they  will  stand  severe  cold  without  ii\jary« 
Young  trees  which  thus  suffer  from  frost  will  be  hardened,  and  as  they 
attain  age  will  increase  in  hardihood. 

KEEFINa  HEDGES. 

One  of  the  principal  objections  urged  against  the  employment  of  U^ 
fences,  or  hedges,  is  the  cost  of  keeping  them  in  efficient  repair,  fo^  ^^ 
admits  of  no  qnaliflcation  that  unless  they  receive  proper  attenti^^ 
they  will  prove  to  be  of  but  little  value  as  a  fence  against  live  stcK** 
Unfortunately,  our  best  hedge-plants,  so  far,  are  of  strong  growth^  ^' 
pecially  when  young,  and  consequently  require  to  be  trimmed  two  ^^ 
three  times  during  summer,  at  least  for  several  years  after  planti^^[ 
and  this  at  a  time  when  farm  crops  demand  attention,  so  that  in  a  Vj^ 
number  of  cases  the  hedge  is  neglected  and  soon  eeases  to  be  senri^' 
able.    The  best  hedge-plant  is  one  that  could  be  kept  by  winter  tri^' 
ming  only,  because  in  that  season  of  comparative  leisure  it  would  pro^^ 
bly  receive  attention,  but  wiCh  such  strong-growing  plants  as  the  0^^^; 
Orange  and  Honey  Locust,  our  two  popular  hedge-plants,  it  is  impr^^' 
ticable  to  produce  a  close  fence  without  frequent  summer  trimmiu^^* 
There  is  one  thing,  however,  which  should  be  put  to  their  credit,  tix^ 
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•  few  years,  the  growths  will  be  less  profuse ;  the  weakening  effect 
inaed  summer  pruning  ultimately  weakens  the  plants,  so  that 
ecome  easier  managed.  This  also  prevents  them  from  sending 
Bir  roots  to  a  great  distance,  so  that  they  do  not  interfere  with 
kted  crops,  an  evil  which  soon  becomes  visible  when  a  hedge  is 
ted  and  allowed  to  take  care  of  itself.  When  a  hedge  gets  into  a 
ion  that  one  summer  trimming  and  one  winter  trimming  will  keep 
>irly  good  condition,  the  labor  and  cost  is  reduced  to  a  minimum, 
also  have  a  tendency  to  retard  the  exuberance  of  early  summer 
I,  if  the  winter  trimming  is  delayed  until  after  the  buds  begin  to 
ft  spring.  This  will  make  a  difference  of  several  weeks  in  regard 
imer  trunming,  and  will  prove  of  some  importance  when  summer 
g  is  confined  to  one  operation. 

weakest  part  of  a  hedge  is  always  nearest  the  ground ;  the  crit€- 
'  a  well-kept  hedge  is  that  of  thickness  at  the  bottom ;  this  should 
)  its  widest  part^  and  it  should  taper  upwards  to  a  point.  Unless 
rm  is  strictly  mam tained  the  lower  branches  will  gradually  weaken 
timately  die  out,  leaving  gaps  which  are  not  easily  closed.  Hedges 
become  weak  and  full  of  gaps  through  neglect  may  be  renewed 
ting  them  down  early  in  winter  to  within  eighteen  inches  or  so 
;he  ground;  the  plants  will  then  branch  out  vigorously,  and, 
per  pruning,  soon  be  all  that  need  be  desired  as  a  fence. 

MAKINa  AND  KEEFINa  LAVITNS. 

lave  a  perfect  lawn  it  is  absolutely  necessary  to  have  it  properly 
»wn  to  begin  with.    The  primary  requisite  is  the  proper  prepara- 

*  the  ground.  There  is  nothing  that  can  be  done  to  soil  with  the 
f  making  it  productive  and  in  the  best  condition  for  plant-growth 

not  necessary  to  be  done  to  soil  intended  to  support  a  permanent 
lawn.  Draining,  deep-working,  manuring,  and  thorough  pulver- 
L  are  all  requisites  to  the  bestdegrcQ  of  success.  In  preparing  a 
f  any  great  size,  where  it  is  practicable  to  use  a  plow,  the  work 
be  done  with  exact  thoroughness.  It  will  in  all  cases  be  best  to 
he  ground  in  autumn  if  it  is  of  a  clayey  character.  It  shoidd  be 
.  over  as  deeply  as  practicable,  and  a  subsoil  plow  shouldfollow 
L  Ihrrow,  breaking  up  but  not  turning  over  the  subsoil,  nor  bring- 
y  of  it  to  the  suila^ce.  Snbsoiling  is  often  so  slovcmly  perform^ 
is  of  but  little  benefit,  but  it  is  of  so  much  importance  that  special 
Lould  be  given  to  its  proper  execution,  so  that  it  be  something  more 
mere  scratching  of  the  ground.  In  the  immediate  preparation 
surface  previous  to  seeding  in  spring,  the  ground  should  again 
wed  over  so  as  to  turn  under  any  of  the  poorer  portions  of  sub- 
lich  may  have  been  brought  to  the  surface  by  the  previous  deep 
g.  This  is  very  important  where  the  subsoil  is  at  idl  of  a  clayey, 
ve  nature,  as  a  surface  soil  of  this  character  prevents  the  uniform 
1  of  the  young  grass-plants,  and  becomes  hard  and  compact  on 
rface,  destroying  the  grass  etren  after  it  has  vegetated.  Previous 
shallow  plowing  a  dressing  of  barnyard  manure  should  be  spread 
surface  and  covered.  This  may  be  substituted  by  an  application 
e  fertilizer  of  not  less  than  500  pounds  to  the  acre,  harrowed  in 
)fore  sowing.  After  sowing,  a  light  harrow  should  be  run  over  it, 
)d  by  a  roller  to  press  the  seed  into  the  soil,  but  no  rolling  should 
Bn  to  clayey  land  unless  it  is  thoroughly  surface-dry  at  the  time, 
one  best  grass  for  a  permanent  lawn  is  the  blue  grass,  Poa  pro- 
and  under  favorable  conditions  of  soil  and  weather  no  addition 
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is  needed.  Bat  tb^  seed  of  this  grass  is  rather  slow  to  vegetate  and 
if  the  Borface  becomes  hard  and  compact  before  the  yonng  plants  make 
their  appearance  there  will  be  mach  loss.  The  best  general  mixture, 
after  varions  trials  witli  other  kinds  and  mixtures  of  grasses,  is  to  mix 
two  bnshels  of  blue  grass,  one  bushel  of  red-top,  AgrosHs  vulgari$,  and 
one  quart  timothy,  Phleum  pratensej  for  one  acre.  This  is  a  heavy  seed- 
ing, but  experiments  show  that  there  is  a  gain  in  rapidly  securing  a  thick 
sod  by  seeding  thus  heavily.  Some  prefer  to  add  about  one  pound  of 
white  clover  ^  the  above,  which  may  assist  in  forming  a  dense  lawn, 
but  the  best  lawns  are  those  in  which  white  clover  is  not  to  be  found.  The 
practice  of  sowing  oats,  barley,  or  other  grains  with  the  grass  seeds, 
under  the  impression  that  these  latter  plants  will  protect  and  foster  the 
young  grasS'plants&omsun  and  droughty  is  altoge^erwrongandminons 
to  a  young  lawn.  It  may  be  asserted  that  no  good  lawn  was  ever  pro- 
duced in  one  year  where  grain  crops  are  sown  with  the  grasses.  Yet  the 
practice  is  continued,  and  continued  disappointments  follow.  When 
the  mixtures  of  grasses  just  given  is  sown  in  a  proper  manner  about  the 
early  part  of  spring,  the  grass  will  be  ready  for  the  lawn-mower  by  the 
middle  of  June;  sSter  two  or  three  weekly  cuttings  the  lawn  will  have 
the  thickness  and  appearance  of  an  old  sod.  But  when  oats  are  sown, 
they  will  be  cut  over  once  or  twice  until  their  stubble  dies,  and  what 
few  ,weak  grass-plants  have  struggled  into  existence  will,  suocomb 
to  a  week  of  dry-sunny  weather;  &en  weeds  take  the  place  of  grasS) 
and  the  lawn  will  have  to  be  renewed  by  additional  sowings.  While  it 
is  true  that  a  good  lawn  ciEUinot  be  produced  unless  everything  has  been 
properly  prepared,  it  is  equally  true  that  a  good  lawn  cannot  be  main- 
tained without  proper  attention  to  mowing  and  fertilizing.  Lawn-mow- 
ing machines  are  now  so  cheap  and  efficient  that  the  cutting  of  a  lawn 
is  merely  a  mechanical  operation,  and  one  requiring  but  little  skill  in  its 
performance,  and  the  numerous  fine  lawns  now  everywhere  to  be  seen 
are,  in  a  great  degree,  due  to  the  introduction  of  these  machines. 

When  a  lawn  becomes  thin  and  the  growth  of  the  grasses  dedining 
in  vigor,  the  best  treatment  is  to  apply  a  heavy  dressing  of  well-rotted 
stable  manure  during  the  latter  part  of  December.  It  is  important  that 
manure  for  this  purpose  should  be  well  rotted  before  being  used,  and 
as  occasion  offers  during  winter  it  should  be  broken  up  and  harrowed 
or  raked,  so  as  to  distribute  it  equally  over  the  surface  and  set^e  down 
and  nourish  the  grass.  When  spring  opens,  all  the  rough  and  strawy 
portions  should  be  removed;  otherwise  it  will  interfere  with  the  action 
of  the  mower. 

Bone-meal  is  one  of  the  best  applications  that  can  be  given  to  a  lawn. 
The  practice  of  allowing  the  cuttings  from  the  mowing-macMne  to  re- 
main on  the  lawn  is,  upon  the  whole,  very  injurious.  With  newly-fwrmed 
lawns  it  is  of  some  value  for  one  or  two  cuttings ;  after  that  it  tends  to 
injury. 

MANAGEMENT  OP  OBOHABDS. 

Whether  the  land  occupied  by  orchards  of  fruit  trees  should  be  plowed 
and  cultivated,  or  sown  in  clover  or  grass  and  remain  undisturbed^  i^ 
still  a  frequent  subject  of  inquiry  in  the  correspondence  of  the  Depart- 
ment The  object  in  planting  fruit  trees,  it  is  hardly  necessary  to  stat^? 
is  to  produce  fruit,  and  that  course  of  general  treatment  which  be^^ 
maintains  the  trees  in  a  healthy  state  of  growth,  and  at  the  same  tini^ 
keeps  them  in  a  condition  of  productiveness,  may  be  considered  as  beio^ 
good^  whether  the  treatment  involves  the  plowing  and  cultivation  of  thc' 
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,  or  whether  these  good  results  are  attained  by  sowing  the  orchard 
;rass  and  keeping  the  surfieu^  covered  with  sod.  It  is  well  known 
b  eminently  productive  and  profitable  orchards  can  be  shown  under 
tL  of  the  above  systems  of  management,  for  the  time  being.  Oulti va« 
L  or  non-cultivation  are  simply  expedients  to  be  adopted  in  gaming 
;ainwished-for  results;  the  primary  mistake  is  to  attempt  to  turn 
ler  expedient  into  a  fixed  and  unchangeable  system. 
b  is  understood  that  the  processes  generally  included  in  the  term 
dtivation,''  such  as  plowing,  harrowing,  &c.,  are  all  favorable  to  the 
ouragement  of  growth  in  plants,  and  when  applied  to  fruit  trees,  the 
al  result  of  increased  vigor  will  be  produced.  But  it  is  also  well 
lerstood  that  the  greatest  vigor  of  growth  is  not  always  combined 
li  the  greatest  productiveness  of  fruit;  on  the  contrary,  it  is  a  recog- 
3d  &ct  that  a  tree  cannot  display  unusually  great  vigor  of  growth 
1  at  the  same  time  be  correspondingly  fruitful.  On  the  other  hand, 
I  common  knowledge  that  trees  growing  in  poor  soil,  and  without  re- 
nng  cultivation  of  any  kind,  will  not  long  continue  to  maintain  suffi- 
It  vitality  to  enable  them  to  produce  perfect  fruit,  nor,  indeed,  fruit 
my  quality.  These  extremes  of  poverty  and  luxuriance  are  similar, 
smuch  as  neither  condition  is  the  best  for  the  production  of  fruit, 
I  therefore  the  efforts  of  the  fruit-grower  should  constantly  be  directed 
rards  a  medium  between  these  extremes.  When  young  trees  are 
nted  in  ordinary  good  soil,  and  afterwards  receive  good  care,  so  far 
(Miltavating,  stirring,  and  manuring  the  soil  is  concerned,  they  usually 
ke  strong  growths.  It  is  well  to  encourage  this  luxuriance  at  this 
ge  of  their  existence;  the  only  precaution  being  to  guard  against  an 
nature  condition  of  wood  when  frosts  occur.  Mistakes  are  sometimes 
de,  i^  climates  where  the  season  of  active  growth  is  comparatively 
»rt,  in  stimulating  the  plants  to  such  a  degree  that  the  wood  flEirils  to 
en  thoroughly  and  the  young  shoots  are  destroyed  by  frosts  while  in 
immature  state,  giving  rise  to  various  diseases,  such  as  yellows  in 
I  peach,  &C.  Wnen  the  trees  reach  a  fruit-bearing  size,  but  give  no 
deuce  of  a  fruit-bearing  disi>osition,  it  may  be  assumed  that  their 
xenness  is  owing  to  excessive  growth,  and  it  will  therefore  be  in  order 
adopt  some  means  of  checking  the  growth,  and,  as  a  consequence, 
ace  the  trees  to  bear  fruit.  Various  measures  may  be  pursued  to 
)Gt  this  Object,  but  perhaps  there  is  none  so  simple  and  so  easily  ap- 
Ml  as  that  of  laying  the  orchard  in  grass.  The  absence  of  all  culture 
1  speedily  cause  the  formation  of  fruit  buds  and  satisfactory  crops  of 
it,  and  so  long  as  this  continues  no  change  need  be  made;  but  If  the 
ds  become  weak,  from  overbearing,  or  from  want  of  nourishment,  top 
issings  of  manure  will  again  renew  their  vigor;  and,  further,  If  the 
M  appear  to  be  stunted  and  do  not  respond  to  surface  stimulants,  the 
«s  may  be  plowed  under  and  a  system  of  thorough  culture  inauga- 
ed  and  kept  up  so  long  as  observation  determines  that  it  is  the  best 
kctice  to  follow. 

?he  condition  of  the  trees  will  therefore  be  the  best  evidence  as  to 
ether  the  orchard  should  be  cultivated  or  kept  in  grass.  Each  or- 
od  will  answer  the  question  for  itself.  It  is  not  a  question  as  to  the 
risabiUty  of  establishing  a  system  based  upon  either  expedient,  al- 
ugh  it  is  usually  and  erroneously  submitted  in  that  shape. 

ON  DRAINING  LANDS. 

[?he  statement  is  sometimes  made  that  draining  is  but  of  little  use  in 

limato  where  hot  sunsand  dry  weather  are  so  common  j  that  instead  ^ 

13  A— '8S  ^ 
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of  trying  to  get  rid  of  water  we  should  rather  trjto  retain  it;  bat  tho^d 
who  reason  in  tbiswajdo  not  seem  to  be  aware  that  the  porpoee  served 
by  draining  land  is  the  removal  of  snperflaocui  water  only,  afid  not  tiuiU 
of  extracting  all  the  availaUe  moistnre  which  it  ewitaiiis.  Every  rmetj 
of  soil  has  its  relative  degree  of  porosity  or  power  of  retaining  mmatoi^. 
Peaty  or  mossy  soils^  which  are  mainly  composed  of  organic  matter  in 
different  stages  of  decompositicMi,  are  very  poofous,  and  in  ecmseqn^ce 
absorb  w^er  readily  and  in  great  qaantities.    Clay  soito^  oa  the  oiiher 
hand,  being  dose  asd  oompKt,  atamrb  water  riowly  and  to  a  limited 
degree  as  comxMured  witii  the  first  mentioned.    I>raining  a  peaty  90^ 
will  not  deprive  it  of  porosity;  it  m^y  be  likened  to  a  sfKttge,  whioh 
will  retun  aU  the  water  irhiA  may  be  ponred  on  it  nntU  its  poies  b^ 
comefUed;  afterwards  the  water  will  drop  from  it  as  fast  as  it  is  poored 

on.    So  it  is  with  draining  soil ;  no  water  will  escape  by  the  drains  aatil 
the  soil  is  saturated  and  is  nnable  to  c<»tain  any  more,  then  the  super- 
flnoos  water  passes  off  by  the  drains,  leaving  the  land  always  in  a  c^tt- 
dition  for  healthy  plant-growth,  which  is  completely  reversed  when  \!b^ 
snperflaons  water  is  only  removed  by  the  slow  and  chilling  process  o^ 
surface  evaporation. 

Clay  soils  cannot  be  cropped  to  their  best  advantage  until  they 
drained.    The  ordinary  operation  of  Rowing  has  a  tendency  to  frarm 
hard  sorfoce  at  the  bottom  of  the  furrows,  which  in  time  becomes  eon 
pacted  and  acts  as  a  basin  in  holding  water.    Soils  of  this  kind  are  we^^ 
designated  as  cold.    The  heat  ^  the  snn  cannot  warm  the  soil  until  tl 
water  is  first  removed  by  evaporation,  a  process  which  produces  coldb 
so  that,  in  addition  to  the  impracticability  of  putting  in  crops  early  i^ 
spring,  every  heavy  summer-rain  cools  the  esoth,  and  the  plants  grow^ 
ing  in  it  receive  a  series  of  checks  in  their  progress  towards  maturit: 
Draining  removes  all  these  evil  consequences. 

Briefly,  it  may  be  stated  that  some  of  the  advantages  of  draining 
the  removal  of  superfluous  water  from  the  soil,  thus  keepingthe  tempera- 
ture of  the  earth  near  the  surfkce  at  its  n<Mrmal  state.    This  makes  sari jr 
planting  possible,  and  hastens  the  growth  of  crops ;  it  equalizes  tbe 
temperature  of  the  land ;  it  equalizes  the  mmsture  of  the  soil,  and  gro^fv* 
ing  plants  are  thus,  to  a  great  degree,  exempted  from  the  evils  which 
foUow  either  deficiency  or  excess  of  rainfall ;  the  roots  of  plants  are 
more  generously  supplied  with  soluble  food  carried  down  by  rains;  the 
formation  of  plant-food  is  increased  by  the  admission  of  air  to  the  soil; 
the  land  is  more  economically  worked,  and  cultivation  suffers  less  iB- 
terruption  at  all  seasons,  and,  as  a  consequence,  crops  are  increased  to 
their  maximum  production,  at  lea«t  so  far  as  they  are  dependent  upon 
the  physical  condition  of  the  soil,  a  factor  of  equal  irajwrtance  with  that 
of  its  chemical  constitution,  and  one  which  is  greatly  undere^tinmted. 

FLOWEK-POTS. 

The  relative  value  of  hard-burned  and  soft  or  porous  flower-pots,  so 
far  as  the  culture  of  plants  is  concerned,  is  a  subject  of  occasional  in- 
quiry. Hard-burned  pots  are  not  gentf*ally  esteemed,  and  many  pejsous 
consider  them  unfit  for  the  best  results  of  plant-culture,  while  others 
find  no  objection  to  them,  and  use  indiscriminately  glasea  pots  or  even 
slate  tubs  when  they  can  be  procured.  The  only  difference  seems  to 
be  that  the  porous  pot  will  require  more  water  than  will  be  found  nec- 
essary in  the  case  of  hard-burned  pots  or  slate  tubs.  The  porous  pot 
will  part  with  much  water  by  evaporation  from  its  sides,  especially  when 
exposed  to  the  sun  or  a  dry  atmosphere.    In  a  dry  atmosphere  the  hBxaj 
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bloB^grained  pot  will  retain  more  moisture  in  the  soil.  Plants,  therefore, 
require  waterless  frequently  in  (he  hard  pots ;  and  in  the  ordinary  green- 
hoiwe,  where  a  considerable  amount  of  humidity  generally  prevails, 
special  care  will  be  required  in  order  that  water  is  not  given  in  excess. 
The  8am6  amount  of  water  applied  to  plants  of  similar  size  and  vigor, 
some  of  which  are  in  hard  and  others  in  soft  pots,  will  speedily  show 
luibealthiness  in  those  in  the  hard  pots.  It  is  perfectly  practicable  to 
grow  plants  equally  well  either  in  soft  or  in  hard  pots,  but  the  details  of 
management  are  different,  and  to  those  who  are  not  experts  in  plant* 
coltare  the  porous  pot  will  be  most  suitable. 

SEED  SAVING. 

Whether  it  is  best  for  fanners  and  gardeners  to  save  their  own  seed 
t)r  make  yearly  purchases,  depends  very  mudi  upon  circumstances,  or 
rather  upon  the  particular  kind  of  seeds  in  question  and  the  manner  of 
saving  them.  Seed  raising  is  a  business  which  requires  skill  in  culture 
and  great  discriminating  knowledge,  which  can  only  be  acquired  by  ob- 
servant practice.  As  a  general  rule  it  is  cheaper,  in  the  long  run,  to 
buy  seeds  than  to  attempt  to  save  them;  this  remark  applies  with 
greater  force  to  the  seeds  of  improved  varieties  than  to  species  which  are 
reproduced  with  more  certainty  from  seeds.  It  is  one  of  the  great  arts 
in  seed  raising  to  keep  varieties  true  to  their  descriptive  peculiarities, 
and  with  some  kinds  of  seeds  this  requires  an  amount  of « attention  and 
labor  of  which  the  majority  of  those  who  purchase  seeds  have  but  a  faint 
conception.  As  an  example,  we  will  specify  the  cabbage;  and  in  the 
first  place  we  would  remark  that  it  is  now  held  that  cabbage  seed  raised 
near  the  sea  coast  is  always  better  than  that  raised  inland;  so  confident 
of  this  are  the  market  gardeners  around  New  York,  that  they  endeavor  to 
procure  their  early  cabbage  seed  from  growers  on  the  eastern  Atlantic 
side  of  Long  Island.  The  seed  raiser  is,  as  a  matter  of  course,  very  care- 
ful as  to  the  seeds  he  sows  for  his  cabbage  crop;  but  in  order  that  any 
variety  should  be  maintained  as  near  to  its  perfection  as  possible,  the 
crop  is  carefully  inspected  after  the  plants  have  headed,  and  all  those 
that  do  not  come  up  to  the  perfect  standard  in  regard  to  compactness, 
^ize,  shape,  and  time  of  heading,  are  destroyed,  and  only  those  which  pass 
iuspection  are  retained.  The  seed  dealer  whd  acquires  a  reputation  for 
care  and  accuracy  in  this  matter  can  sell  his  seed  at  highly  remunerative 
prices,  which  may  be  double  the  amount  asked  by  others  for  the  same 
variety,  but  which  has  been  carelessly  and  indiscriminately  saved. 
Varieties  must  always  be  grown  very  widely  apart  for  seed,  for  so  far  as 
l>^es  can  fly  there  is  danger  of  crossing  with  other  and  inferior  kinds. 
Of  course  any  farmer  or  gardener  who  uses  the  same  precautions  can 
have  similar  results,  but  where  the  attempt  is  made  to  grow  several 
varieties  in  one  field  the  distinctive  characteristics  of  each  variety  can- 
^ot  be  maintained.    . 

Climates  have  also  much  to  do  in  the  matter  of  seed  saving.  When 
*^8  are  grown  in  a  climate  unsuited  to  their  best  maturity,  they  will 
P^ipetaate  a  weak  progeny.  For  example,  the  oat  plant  requires  a 
p^i,  moist  climate  for  its  perfect  development;  hence,  seed  oats  grown 
^^  a  warm,  dry  climate  are  very  inferior.  In  countries  suited  to  the 
plant  it  is  not  diflicult  to  find  seed  that  will  weigh  45  pounds  and  more 
P^r  bnshel.  Yet  these  heavy  seeds  if  sown  in  the  middle  States  will 
i^pidly  deteriorate;  no  matter  how  carefully  crops  may  be  managed,  an 
annual  shortage  will  be  found  both  in  the  quantity  and  qualify.  In 
cases  of  this  kind  it  is  the  best  economy  to  procure  seeds  from  the  best 
*<>calities,  for  no  efforts  towards  acclimation  will  prove  of  any  value. 
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But  in  climates  entirely  suited  to  the  growth  and  fall  derelopment 
of  a  plant  it  is  possible  to  gradnally  improve  its  qualities  by  carefully 
selecting  seeds  'from  the  most  perfect  plants  only,  and  this  is  within  the 
readi  of  every  i)er8on  who  desires  to  save  their  own  seeds. 

Then  the  question  of  cost  may  be  considered.  Those  who  make  a 
business  of  growing  seeds  can  do  so  much  more  advantageously  in  most 
cases  than  the  amateur  in  this  line.  We  know  that  there  is  often  much 
complaint  about  bad  seeds,  but  in  most  instances  these  complaints  have 
originated  through  bad  management  in  sowing.  The  most  common 
mistakes  are  those  of  covering  the  seeds  too  deeply  with  toil,  and  negli- 
gence in  firming  the  surface  after  the  seeds  are  sown;  rolling  the  surface 
after  seeding  is  one  of  the  most  important  points  in  seeding. 

Bespectfully  submitted. 

WILLIAM  SAUimEBS, 

Hartieulturiit,  Pomologiat,  Landscape  Gardener,  and  S»pU  qf  Oardent  and  Qrounde. 

Hon.  Gso.  B.  LoRiNa, 

Oammisnaner. 


REPORT  OF  THE  CHEMIST. 


Sib  :  Danng  the  past  year  the  time  of  this  Division  has  been  largely 
spent  in  the  investigation  of  sorghnm,  the  results  of  which  have  heen 
already  published  in  a  special  report  of  the  Depcurtment  by  Dr.  Peter 
Collier.  The  remaining  work,  under  my  direction^  has  embraced  the 
following  subjects : 

An  investigation  of  the  composition  of  American  wheat  and  com,  with 
special  reference  to  the  effects  of  environment. 

Analyses  of  flours  and  breads. 

Analyses  at  intervals  in  their  growth  of  vegetables,  grown  in  the  gar- 
den of  the  Department. 

Analyses  of  fruits  and  vegetables,  purchased  in  the  markets  of  Wash- 
ing^ton*     " 

Analyses  of  grasses. 

Analysis  of  I)a8yUrian  IFexanum  or  Lotol,  a  l^xan  forage  plant. 

Analyses  of  many  mads  and  other  mineral  deposits  of  agricultural 
interest. 

In  addition,  much  work  of  a  minor  nature,  but  of  general  interest,  has 
been  accomplished,  and  is  chronicled  in  this  report. 

AMEBIOAN  WHEAT  AND  COBN  AND  THEIB  PRODUCTS. 

During  the  past  year  the  investigation  of  this  subject  has  reached  a 
point  where  the  data  obtained  furnish  a  basis  for  some  extremely  inter- 
esting condusions.  The  work  in  full  has  been  published  in  the  form  of 
a  special  report,  and  such  portions  as  have  not  previously  appeared  in 
our  annual  reports  are  here  repeated. 

WHEAT. 

The  specimens  of  wheat  which  have  been  analyzed  number  260.  They 
have  been  collected  from  all  parts  of  the  country,  and  represent  fairly 
the  average  production  of  the  various  sections. 

The  results  of  the  analyses  are  given  in  the  following  tables,  together 
with  such  analyses  by  other  investigators  as  I  have  been  able  to  collect. 
They  form  a  complete  table  of  reference  of  all  American  wheats  that 
have  been  investigated  and  with  which  we  are  acquainted : 

(W) 
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AYERAGSS. 

From  the  data  obtained  in  the  previous  tables,  exdading  the  incom- 
plete analyses  of  Kedzie  and  ISojeBj  a  table  of  averages  has  been  cal- 
calated,  which  includes : 

I.  The  average  composition  of  the  wheats  of  America. 

II.  The  average  comx)osition  of  the  wheats  of  the  Atlantic  and  Golf 
States,  from  Canada  to  Alabama,  inclusive. 

III.  The  average  composition  of  the  wheats  of  the  middle  West,  lim- 
ited by  the  Mississippi  Biver. 

lY.  The  average  composition  of  the  wheats  of  the  West  beyond  the 
Mississippi,  including  Texas,  Golorado,  Kansas,  Missouri^  and  Minne' 
sota. 

Y.  The  average  composition  of  the  wheats  of  the  Pacific  slope,  un- 
fortunately, represented  by  only  eight  samples  from  Oregon. 

YI.  The  average  composition  of  the  wheats  grown  in  each  of  the 
States  where  as  many  as  six  specimens  have  been  analyzed* 
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In  my  report  for  1881-'82  a  comparison  was  made  of  American  with 
foreign  wheat  from  the  data  then  at  hand.  The  conclusion  there 
reached,  that  our  wheats  as  a  rule  were  inferior,  seems  to  be  supiwrted 
by  the  more  extended  averages  obtained  this  year,  as  may  be  seen  by 
a  comparison  of  the  preceding  table  with  tlie  foUowing  averages  for 
foreign  wheats : 

AVERAGE  COMPOSITION  OF  FOBEIGN  WHXAXa 


Locality. 

Authority. 

1- 

• 

1 

• 

m 

• 

3 

• 

0 

1 

Albumin- 
oida. 

a-3 

RiiMian  ............ 

Laakowakj. 
Wolff 

24 

Peret. 
11.49 
14.40 
14.00 
13.82 
14.43 
13.56 
14.30 

Peret 

i.'io' 

LOO 
1.57 
1.90 
1.79 
1.70 

Peret. 

1.57 

1.50 
1.20 
L74 

"i.76' 
L60 

P«rct 

Peret. 

Peret. 

19.48 
13.00 
14.60 
11.04 
13.00 
12.42 
13.20 

Peret. 
24.56 

PereL 

10. «« 

(lO.rnian  ............ 

66.40 
66.90 
70.13 
70.58 
67.87 
66.20 

3.00 
1.70 
1.70 

*i"66* 
8.00 

Cuntiueutal 

Do 

Peliffot  .... 

Millon 

ReU<*t 

Koni«5 

Kiibn 

14 

16 

20 

200 

21.50 
13.81 
17.94 
24.16 
24.10 

ioeo 
9.9^ 

Do 

10.  e^ 

World .., 

8.1^ 

Do 

IIQ 

It  is  apparent  that  the  average  American  wheat  is  distinguislied  by 
a  deficiency  in  albuminoids.  In  other  respects  it  is  lighter  per  hundred, 
grains  and  contains  less  water  and  liber,  with  more  oil  and  about  the 
same  amount  of  ash. 

From  a  study  of  the  States  we  learn  that  there  is  a  great  variation  in 
composition  in  ditferent  pjirts  of  the  country.  The  Atlantic  coast  pro- 
duces the  poorest  article,  the  middle  West  improves  upon  this,  while 
beyond  the  Mississippi  a  wheat  is  harvested  which  equals  that  grown 
abroad ;  and  again,  on  the  Pacific  coast  the  grain,  though  large  and  fine- 
looking,  is  deficient  in  albumen. 

Among  the  individual  States,  Colorado  sustains  the  reputation  which 
was  gained  in  last  year's  report  of  producing  the  finest  wheat.  Teiu^s 
nearly  equals  it  in  composition,  but  the  grain  is  deficient  in  size  and 
plumpness.  Minnesota,  all  things  considered,  probably  ranks  next  to 
Colorado. 

The  great  variation  in  the  size  and  composition  of  the  grain  under 
diflerent  circumstances  is  very  striking.  The  extent  is  given  in  the  fol- 
lowing table: 

VARLA.TIONS  IN  COMPOSITION  AND  WEIGHT  OF  WHEATS. 


Constitnenta. 


Water 

Ash 

on 

Carbhydrate^ 

Fiher  

Albuminoids 

Wei};btof  100  grains grams 


L 

i* 

fl 

P*^ 

^6 

• 

te 

-M  bO 

g 

tf  Ji 

•*»  d 

m  e 

0 

m  ^ 

Higbes 
cent 

Lowe 
cent 

tit 

12.44 

7.85 

4.59 

2.03 

3.57 

.80 

2.77 

1.82 

3.93 

1.40 

2.53 

L76 

78.66 

64.84 

13.82 

6.68 

3.05 

.44 

2.61 

1.25 

17.15 

8.05 

0.10 

5.20 

5.924 

1.880 

4.094 

2.286 

While  the  variation  of  all  the  constituents  is  larg:e,  that  of  the  albn- 
minoids  is  most  striking,  and  it  is  the  general  peculiarity  of  the  ^^^ 
grain  that  the  percentage  of  nitrogen  which  it  contains  is  so  susceptiW® 
to  the  conditions  of  growth. 
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reign  wheat,  as  has  been  already  seen,  the  nitrogen  often  reaches 
percentages  than  in  the  American  grain.  A  small  table  has  been 
d  for  the  purpose  of  showing  this  fact : 

A  AKD  MINIMA  OF  ALBUMXirOIDS.  PSKGENTAGX  OF  IJriTSOQXV,   AVD 

WXIGHT  OF  100  GRAINS  OF  WHBAT. 


lity. 


nftn. 


coloding 
world.. 


Anthority. 


YonBibn.. 
....do 


....do 

....do 

....do 

....do 

....do  ...••.. 
....do 

Laal^oirBky. 

Haver 

Wolflf 

Millon 

Peligot 

B«iset 

Kdnig 


KtUm. 


25 

20 

14 

6 

2 

13 

9 

7 

24 


15 

12 

20 

176 


PereL 
2.20 
2.13 
2.07 
1.46 
1.60 
2.20 
2.30 
2.45 
8.13 
2.20 
2.08 
1.88 
2.23 
2.04 
1.98 

111 


Perct. 

13.76 
13.28 
12.95 
9.10 
9.98 
13.75 
14.85 
15.31 
19.48 
18.75 
18.00 
11.75 
13.97 
12.78 
12.35 

18.30 


4 

H 


PercL 
18.26 
17.81 
14.63 
9.94 
9.98 
15.50 
24.13 
21-70 
24.16 


12.63 
21.50 
17.90 
2L87 

34.10 


I 


d 

s 


P&ret. 

9.80 

9.68 

U.06 

&75 

9.94 

11.25 

11.25 

10.44 

60.68 


9.88 

9.90 

10.68 

7.61 

&S0 


Weight  Of  100  cnlBi. 


! 


€hrami, 
4.270 
4.473 
4.679 


6.540 
4.278 
8.950 


3 


0rmmi, 
7.450 
7.000 
&300 


6.625 
5.125 
6.850 


8.200 
2.875 
8.860 


4.600 
8.850 
L800 


d  among  our  wheats  the  highest  percentage  of  albumen  was 
0  be  17.15  in  a  wheat  £rom  Minnesota,  Bussian  grain  has  been 
d  by  Laskowsky  which  contained  24.66  per  cent.,  twenty-four 
't  specimens  averaging  19.48  per  cent.,  the  lowest  having  10.68 
t.  of  albumen.  The  range  is  largely  extended  by  these  analyses, 
he  wheats  of  all  countries  are  taken  into  consideration,  it  rises 
per  cent.,  and  the  great  susceptibility  of  wheat  iirthis  direction 
)  manifest.  As  t^e  albuminoids  are  regarded,  and  probably 
as  the  most  valuable  part  of  the  grain,  when  properly  elabor- 
le  effect  of  environment  on  this  constituent  is  one  of  the  most  im- 
considerations  in  the  study  of  the  grain.  As  has  been  seen,  the 
lo  wheats  are  certainly  the  best  which  have  been  produced  in 
intry.  For  two  years  they  have  sustained  a  high  average  com- 
L  and  a  large  weight  per  hundred  grains,  as  the  following  figures 


AVERAGS  COHPOSinON  OF  COLORADO  WHXAT8. 


Conitltaontt. 

188L 

1882. 

•  •  ••••■•  ••••••  •••■■■  •■■•••  ••■•■•  •■•■••  •••••■  ^M>« a.  •■■r«««  ■••■•■  ^M«..  •■••■••. 

9.86 
2.28 
2.41 

70.48 
1.67 

13.40 

2.14 
4.865 

8.80 
1.09 

2.33 

tM    ._............ 

72.08 

1.76 

^.                                                        _                                                                        

13.04 

•  •  •»  WWW*  ••••»•«•«•»«««*«••  •«••««  •••••»•«•««•  •««•«••*•««•  ••••••  •««••«  ••»••« 

2.09 
4.292 

[uestion  arises,  Why  do  they  excel  in  this  manner  Y    It  is  due 
lat  to  careM  cultivatiou  m(i  ^election  of  the  seed,  but  more 
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largely  to  soil  and  climate,  as  is  proved  by  the  experiments  of  last  year. 
In  the  autumn  of  1881  thirteen  selected  seed- wheats  were  sent  to  Pro- 
fessor Blount  by  the  Department,  and  after  harvest  a  portion  of  the 
seed  fumisiied  and  of  the  crop  was  returned  for  inspection  and  analysis. 
To  the  eye  alone  they  had  all  improved  in  appearance,  and  as  a  whole 
their  average  composition  was  very  close  to  the  average  of  the  domestic 
varieties  grown  in  1881  on  the  same  soil. 

The  changes  which  took  place  in  the  wheats  individually,  and  as  2^ 
whole,  are  shown  in  a  table  which  has  been  prepared  with  all  the  analy- 
ses calculated  to  a  common  basis  of  10  per  cent,  of  water : 


COMPARISON  OF  DEPATMENT  SEED  AND  COLORADO  CROP. 


Variety. 

Water. 

Ash. 

OIL 

Carbby- 
dratoa. 

Fiber. 

Albomin- 
oida. 

W«ighi 
of  1(10 
grunt. 

HcGflhce's  Had : 

PereenL 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

PereenL 

1.04 
1.80 

1.50 
1.83 

1.88 
2.16 

2.10 
1.85 

2.01 
2.15 

1.87 
2.02 

L77 
L78 

LOO 
L77 

2.11 
2.06 

2.02 
L92 

2.04 
2.05 

L54 
2.22 

L80 
LOT 
9 
3 

PereenL 

2.46 
L92 

2.37 
2.34 

2.19 
2.42 

2.43 
2.46 

2.17 
2.52 

2.40 
2.10 

2.33 
2.24 

2.57 
2.39 

2.28 
2.85 

2.19 
2.37 

2.01 
2.30 

2.14 
2.16 

2.30 
2.80 
7 
5 

Percent 

71.57 
70.85 

73.72 
7L60 

73.70 
72.24 

71.54 
69.34 

70.77 
70.00 

68.87 
72.01 

74.80 
72.11 

74.01 
7L84 

69.73 
69.70 

72.20 
73.16 

68.05 
68.89 

72.11 
7L13 

7L72 
7L07 

9 

8 

PereenL 

L46 
L76 

L17 
L72 

L33 
L52 

L61 
L73 

L35 
2.00 

L50 
L65 

L36 
L72 

L02 
L73 

LOO 
L94 

L81 
L16 

L79 
L85 

L72 
2.09 

L47 
L74 
11 

1 

Per  Mnt 

13.47 
13.67 

1L65 
12.51 

10.90 
1L66 

12.32 
14.52 

13.70 
13.33 

15u80 
12.22 

0.65 
12.15 

10.74 
12.27 

14.28 
13.95 

1L88 
U.39 

16.11 
14.91 

12.49 
12.40 

12.75 
12.92 

6 

6 

Grant. 

2.811 

Colorado  .....••.••■.•... 

il58 

Finlay: 

3.265 

Colorado  ......•.•••■.... 

1125 

Champion  Amber : 

3.27S 

Colorado  ..........■>.... 

IW 

Dallas: 

4.023 

Colorado  .....*.-.«..«•■. 

i«10 

Bennett: 

3.2t8 

Colorado ................ 

8.976 

Lemon: 

Dooartmezit  ...■•.•*..... 

8.417 

Colorado ................ 

i335 

Gold  Medal: 

Deoartineiit  ............. 

8.076 

Colorado  ....•..••>...... 

1274 

German  Amber: 

Denartment ............. 

2.938 

Colorado  ................ 

1027 

Kioe: 

Demrtment ............. 

a&» 

Colorado ................ 

1103 

WaAhington  Glaas: 

Department •.... 

Colorado  •......•..•...•• 

3.741 
1450 

Swamp : 

Deoartment  ............. 

3.060 

Colorado  ......•••.•■••.. 

1423 

Wyaor: 

Deoartment  ...•■•■■.*... 

3.756 

Colorado  ................ 

1609 

Averaipe  aeod : 

Deoartment ............. 

3.402 

Colorado ................ 

1299 

Gain  for  oron  ............... 

12 

LiOftM  ........................ 

0 

The  average  composition  of  the  seed  is,  to  begin  with,  remarkabhf 
good,  showing  that  they  were  of  fine  quality,  or  at  least  a  majority  ot- 
them.    The  average  for  the  crop  shows  a  slight  gain  over  the  seed  ii^ 
ash,  no  change  in  oil,  a  slight  loss  in  starch,  a  slight  gain  in  fiber  and- 
albuminoids.     The  first  question  that  arises  is.  Why  have  the  albnmi^' 
noids  failed  to  improve  more  f    This  is  explained  by  a  study  of  tber^ 
analyses  separately.    The  average  amount  of  albumen  found  in  Mr.^ 
Blount's  wheats  of  1881  from  domestic  sources  was  1.304,  and  in  the^ 
analyses  of  the  1882  crops  it  will  be  seen  that  those  which  were  froni^ 
seed  containing  high  amounts  of  albumen  fell  toward  the  average  figure^ 
while  those  low  in  albumen  had  a  tendency  to  rise  toward  it;  that  is  to^ 
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.y,  six  improved  their  albnminoids  and  six  depreciated,  the  average 
^ing  with  that  of  1881,  which  seems  to  point  to  the  fact  that  the 
olorado  soil  has  a  capacity  for  supporting  a  percentage  of  albumen  in 
wheat  of  about  thirteen,  and  that  if  a  variety  in  the  seed  has  more  than 
lis  it  will  tend  to  decrease  to  that  figure,  and  vice  versa.  For  example,  a 
heat  having  16.11  per  cent,  in  the  grain  sown  contained  only  14.01  per 
tnt  in  the  grain  harvested,  and  one  having  9.65  per  cent,  in  the  seed 
creased  to  12.15  per  cent.  Of  course  a  fall  happens  mnch  more  readily 
lan  the  reverse.  The  Washington  Glass,  having  onl^j^ll.SS  per  cent,  of 
bamen  in  the  seed,  failed  to  improve^  but  this  is  owing  to  an  inherent 
islike  of  this  whea^  wherever  it  grows,  to  assimilate  nitrogen,  a  pecu- 
uity  which  Colorado  could  not  overcome.  As  to  the  other  constituents, 
leash  increased  in  nine  cases  out  of  twelve,  the  new  soil  furnishing  a 
ige  supply  of  mineral  food,  the  oil  in  seven,  and  the  fiber  in  eleven 
kses.  The  increase,  of  the  latter  seems  to  be  a  common  accompaniment 
f  floorishing  growth.  In  every  case  the  size  and  general  appearance 
as  much  improved,  and  as  a  consequence  the  weight  of  100  grains  of 
le  crop  was  much  heavier  than  of  the  seed }  in  fact,  averaged  over  26 
er  cent  heavier. 

Of  the  44  wheats  from  Colorado  grown  during  two  years  only  one 
til  below  11^  per  cent,  of  albumen,  and  only  six  below  12  per  cent. 
Illy  two  of  this  number  weighed  less  than  four  grams  per  hundred 
rams.  In  North  Carolina,  on  the  contrary,  22  of  whose  wheat  were 
Dalyzed,  only  two  exceeded  12  per  cent,  of  albumen,  while  the  weight 
r  100  grains  averaged  as  high  as  3.776  grams  In  Oregon  another 
base  is  presented,  as  has  been  before  mentioned  Out  of  eight  wheats 
hich  were  analyzed  by  us  none  contained  more  than  9.47  per  cent,  of 
[bomen,  or  weighed  less  than  4.253  grams  per  hundred  grains  In 
irginia  a  stunted  wheat  was  found  weighing  only  1.S30  grams  per 
luidred  grains,  and  yet  having  14  per  cent,  of  albumen.  The  ^ect  of 
^ty  is  well  represented  by  these  two  facts,  and  the  necessity  for  a 
stermination  of  the  weight  of  100  grains  is  apparent  when  a  few  of 
tese  exceptional  analyses  are  printed  side  by  side.  From  the  cheuucal 
^alysis  alone  we  should  be  misled  as  to  the  value  of  the  wheats  which 
How: 

Andlyiii  of  wheaU  from  different  8tate$» 


id  per  acre 

ightift  100  grainc gnmM. 

tor • percent. 

i.». do... 

• ....•.•............•.......•.••••.•••.. .do... 

Miydnitee — do... 

er do... 

ttmisolda .^ do... 

"ogaii — percent. 


Oregon. 


Larse. 
&745 

10.68 
2.20 
2.10 

74.01 
1.65 
8.40 

L34 


Colorado. 


Lan 


Ti 


198 


0.88 
2.58 
2,97 

68.38 
1.68 

15.15 

2.48 


North 
Carolina. 


Medinm. 
4.628 

9.80 
1.80 
2.25 
75.42 
1.95 
0.28 

1.43 


Virginia. 


7bn8bel8. 
L830 

9.45 
2.45 
2.18 

70.02 
1.90 

14.00 

2.24 


Coo  much  confidence,  it  is  seen,  cannot  be  placed  on  the  size  and 
pearance  of  a  wheat,  or,  conversely,  on  the  chemical  analysis  alone, 
tien  both  these  elements  in  its  constitution  are  favorable,  then  alone 
1  it  be  pronounced  a  good  wheat. 

rhe  effects  upon  the  composition  of  grain  which  we  have  studied 
m  to  be  largely  dependent  on  the  soU,  seed  and  cultivation  bein^ 
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the  same.  A  good  illustration  of  this  is  furnished  by  some  analyse^ 
which  were  lately  made  of  seed  which  was  sown  in  1882  on  com-groanai 
and  fallow  land  on  a  farm  in  Maryland  belonging  to  Judge  John 
Bobinson,  and  of  the  crops  of  the  two  fields. 

FulUf  wksat,  Quetm  Anne  County^  MaryUmd. 


Weight  of  100  graiiu • • grams.. 

Wnt«r percent.. 

Ash do.... 

Oil do..., 

Cnrbhydratee do.... 

Fiber do.... 

Albuminoids 1 do.... 

Kitrogen percent.. 


Hee(i| 
1882. 


S.198 

11.06 
1.H5 
1.98 

73.43 
1.70 
8.08 


100.00 
L60 


Com, 

groand, 

18«3. 


8.685 

1L34 
1.66 
2.30 

73.18 
1.72 
S.60 


100.00 
L67 


Fallot 
1883. 


11.  -^ 

1.  « 

L  .S 

7X  ^ 

1  SJ 

lOL 


100.  O0 


The  better  wheat  season  of  1883  in  Maryland  produced  a  heaver  grain 
than  1882,  but  as  the  soil  was  unchanged  in  itself  or  by  unusual  appli- 
cation of  fertilizers,  the  albuminoids  increased  only  slightly  on  the 
fiftllow  field.  The  latter,  as  one  would  expect,  produces  a  grain  richer 
in  nitrogen  than  the  corn-ground,  from  its  accumulated  store  of  nitro- 
gen. The  fallow  crop,  too,  was  larger  in  amount  than  that  from  the 
corn-ground. 

In  all  cases  wheat  manifests  its  susceptibility  to  environment,  althongh  . 
it  is  not  always  possible  to  explain  why  it  varies  in  certain  directions;  / 
why,  for  instance,  Oregon  produces  as  large  crops  and  as  fine-looking  ] 
wheat  as  Goloraao,  but  with  less  than  three-quarters  the  amount  <^ 
albuminoids.    If  this  is  the  case  with  wheat,  does  it  also  hold  good  witW 
other  cereals  t    To  ascertain,  if  possible,  the  following  examination  luif 
been  made  of  com :  } 


COBN  (MAIZE). 


i 


The  varieties  of  corn  which  have  been  analyzed  include  Bed,  Tellqf 
White,  and  Miscegenation  Dentj  Yellow,  White,  Blue  Mexican,  i 
Miscegenation  Flint,  and  several  kinds  of  sweet  or  sugar  com,  and  f 
com.    The  analyses  amount  to  94  in  number,  to  which  have  been  aJ 
those  of  32  field  corns  and  3  mature  sugar  corns  by  Johnson,  Ee| 
and  Atwater.    The  results  are  given  in  the  following  tables,  arrai| 
in  the  same  manner  as  the  wheats: 
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The  average  American  com,  a«  compared  with  the  averages  of  foreig 
investigators,  which,  no  doubt,  include  many  of  our  corns,  stands  in  qui 
a  different  position  from  wheat. 


Averages  of  American  com  compared  with  average$  of  foreign  invesUgatcri. 


ConiititaMita. 

BicUardson. 

Xoenif. 

w.i^ 

Wntor 

10.04 
1.52 
6.20 

70.69 
2.00 

10.40 

18.12 
L51 
4.82 

68.41 
2.49 
9.85 

K       -4 

Aeh 

U      ^ 

Oil 

CArbbvdrates 

6^     £H 

82-      :30 

Fiber 

fi»     M9 

Albmninoids 

10.    <« 

loaoo 

100.00 

100.   4» 

Nitrogen 

L67 

L68 

There  is  no  marked  difference  between  the  averages,  except  intlie 
matter  of  water,  where,  as  in  wheat,  our  grain  is  much  &er.   The  Ameri- 
can corn  is  rather  better  than  the  foreign  article,  if  there  is  any  dif- 
ference. 

In  the  averages  for  different  sections  of  the  country,  another  fact  is 
discovered,  which,  after  our  experience  with  wheat,  is  still  more  snr^ 
prising  than  the  result  of  this  comparison  of  American  and  foreign 
corns#  There  is  apparently  the  same  average  amount  of  ash,  oil,  and 
albuminoids  in  a  com  yrherever  it  grows,  with  the  exception  of  the 
Pacific  slope,  where,  aet  with  wheat,  there  seems  to  be  no  facility  for  ob- 
taining or  assimilating  nitrogen.  The  amount  of  water  is  variable,  bat, 
as  has  been  said,  many  of  the  samples  had  been  on  exhibition  for  a 
considerable  time,  and  were  consequently  dried  out.  The  increase  in  the 
fiber  from  east  to  west  is  not  entirely  paralleled  in  the  wheat,  but,  as  we 
have  seen,  is  often  a  feature  of  increased  vigor.  Com,  is  then,  an  entirely 
different  grain  from  wheat.  It  maintains  about  the  same  percentage 
of  albuminoids  under  all  circumstances,  and  is  not  affected  by  its  sur- 
roundings in  this  respect 

A  study  of  the  averages  for  ea^h  State  shows  that  the  samples  from 
Pennsylvania  and  from  Oregon  and  Washington  Territory  fall  bdow 
the  general  average,  and  that  those  from  Kew  Hampshrie  rise  above 
it.  The  preponderance  of  averages  for  single  States  which  do  not  vary 
one  per  cent,  proves,  however,  that  com  is  much  more  stable  in  its 
composition  than  wheat,  even  though  Kew  Hampshire  contains  an  ex- 
ti^me  of  11.67  per  cent,  average  albumen,  and  Pennsylvania,  Ore- 
gon, and  Washington  Territory  extremes  of  8.88,  8.40,and  7.88  per 
cent.  Only  two  analyses  have  been  made  from  the  Pacific  slope,  and 
more  are  needed  for  confirmation;  but  as  the  two  analyses,  like  those  of 
the  wheats  grown  there,  are  low  in  albumen,  this  may  safely  be  assumed 
to  be  characteristic  of  that  portion  of  the  country. 

Having  discussed  the  averages,  it  is  of  interest  to  see  how  wide  the 
variations  in  composition  are : 
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Variations  or  extremes  for  each  conatituent 


CoDstitnenta. 


percent 

do 

do 

M do 

■ ••••• •••••• •«■•• •«■•«• •■■•••UO 

M do 

00  kernels grams. 


Hi;;heRt. 


15.10 
2.10 
7.49 

73.73 
3.10 

13.65 


Lowest.    Variation. 


7.40 
1.18 
3.92 
65.97 
.78 
7.00 


52.679 


23.605 


7.70 
.92 
3.57 
9.76 
2.32 
6.65 


20. 074 


Above 
average. 


5.06 
•  oo 
2.29 
5.04 
1.01 
3.19 


Below 
average. 


2.64 
.34 
1.28 
4.72 
1.31 
3.46 


15.769 


13.305 


uriation  of  water  has  been  explained;  that  of  ash  is  remarkably 
f  oil  and  fiber  proportionately  the  same  as  in  wheat,  while 
L  has  not  nearly  bo  wide  a  variation ;  and  in  fact  in  the  analyses 
me  hundred  and  fourteen  corns,  oiily  three  contain  less  than  8 
.,  two  more  than  13  per  cent.,  and  seven  more  than  12  per  cent., 
ihe  usual  limits  may  be  said  to  be  between  8  and  12  -per  cent. ; 

is  true  of  the  analyses  of  foreign  maize  grown  by  Koenig. 
mclusion  must  be,  then,  that  corn  can  sux)ply  itself  with  nitrogen 
sry  varied  circumstances,  but  that  it  rarely  is  able  to  assimilate 
%n  a  certain  amount,  nor  will  it  fall  far  below  this  amount.  The 
of  crops  may  vary  and  the  size  of  the  grain,  but  the  quantity 
oinoids  is  practically  unchanged.  Under  these  circumstances 
[laps  needless  to  say  that  there  is  but  slight  variation  in  com- 
between  different  kinds  of  corn.  Eed  Dent  is  slightly  inferior, 
remaining  varieties  are  practically  of  the  same  composition. 

corn,  however,  is  quite  distinct  from  the  field  or  hard  corns, 
•age  composition,  compared  with  the  average  of  all  the  hard 
lows  a  much  higher  percentage  of  oil,  and  somewhat  higher  ash, 
d  albuminoids.  The  grain  dries  out  more  than  field  corn,  and 
ess. 

Average  compoBiiion  ofmgar  and  hard  com. 


Constitaents,  Ao. 

Sugar. 

Hard. 

UUJjSM  ••.•••••.•••••••••  ••••••••••••••.••.•••••••••• •• 

10 
&44 
1.97 
8.67 

66.72 
2.82 

1L48 
1.84 

114 

••••••••••••••••••••••••••••.••••••-•••«-••••••••••••••••••• .per  cent*. 

10.04 

___-_______-^_  —  -_   ---_«_*  —  «_  —  —._—•-,_»«—«■■*«■—■■  ^mmmmm   .••._.  •>.••  .UO - 

1.52 

5.20 

DB  ....•.•....•• 

»«■•••••••••••  ••uO«««* 

70.69 

2.00 

S ............ M 

_ do--.. 

10.46 

L67 

00  kernels  ..... 

22.236 

30.010 

OTHEB  0EBEAL8  THAN  CORN  AND  WHEAT. 

ent  analyses  of  other  American  cereals  have  not  been  made  to 
le  whateffect  environment  has  upon  them.  From  foreign  analyses 
sible  to  calculate  the  variations  which  are  usually  found,  and  it 

suppose  that  as  the  agreement  is  close  with  corn  and  wheat,  it 
e  so  in  the  remaining  cereals.  For  this  purpose  the  large  col- 
by  Koenig,  of  an^dyses  of  cereals  has  been  employed.     The 

of  each  cereal  are  divided  into  percentages  of  the  whole  num- 
e  according  to  the  amount  of  albuminoids  they  contain.   It  was 
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then  found  that  of  this  number  75  per  cent,  would  fall  within  certaii 
limits,  which  might  be  regarded  as  the  ordinary  variation  to  be  expected-JH. 
The  extremes  are  as  follows : 


Extremes  of  albuminoidi  im  different  oereale. 


CereiL 


Wheat 
Barley 
OaU.. 
Rye... 
Com.. 


For  aU  analyMS. 


mgheat 


Percent 

24 
18 
18 
15 
15 


Lowest 


Percent 
5 
6 
< 
8 
6 


TorTSperoenlt 
the  analyaea. 


Highest 


Perce$kt 

14 

14 

13.8 

13 

10.8 


Lowesi 


Pen 


8 
8 
9 
9. 
&. 


The  probable  Tariation  in  a  wheat,  therefore,  is  6  per  cent,  barley 
pet  cent,  oats  4.8  per  cent.,  rye  3.75  per  cent,  and  com  2.3  per  cen 
Wheat  and  barley  have  the  widest  variation,  followed  by  oats  and  ry* 
com  having  the  smallest. 

It  is  apparent,  then,  that  wheat  and  barley  must  be  more  dei)ende 
on  their  supply  of  nitrogen  than  com,  which  coincides  with  the  resul 
of  Atwater's  field  experiments  with  various  fertilizers.    He  found 
com  responded  less  than  other  cereals  to  nitrogenous  fertilizers. 


OLUTEN. 


In  a  previous  report  determinations  were  published  of  the  amount 
gluten  in  thirty-three  wheats  grown  in  Colorado.    From  an  average 
these  determinations  it  was  found  that  the  moist  gluten  was  about  33.] 
per  cent  of  the  grain  and  the  dry  11.74  per  cent,  and  that  the  relatii 
between  the  gluten  and  nitrogen  was  as  5.49  to  1,  with  extremes 
6.49  and  4.77.    The  followiug  determinations  have  been  made  in  soirr^*® 
of  the  wheats  at  present  reported  ui)on : 


Wheats  from  Colorado. 


Serial 
Ko. 


786.. 

788.. 
790.. 
792.. 
7W.. 
796.. 
798.. 
800.. 
802.. 
g04.. 
806.. 
608.. 


Aver — 
Uijlheflt. 

liOWtiSt  ■ 


Per  cent 
of  nitro- 
gen. 


2.02 
1.90 

2.18 
1.99 
1.96 
1.99 
2.27 
1.R5 
2.38 
2.02 


Percent 
of  albn- 
minoids. 


12.60 
11.90 
J14.53 
13.65 
12.4.^ 
12.25 
12.43 
14. 18 
11.55 
14.88 
12.60 


2.09 
2.38 
L85 


13.  OC 
14.88 
1L55 


Hoist 
slaten. 


32.74 
28.62 
33.61 
36.42 
33.58 
32.55 
37.79 
45.26 
26.29 
40.95 
36.90 


Dry  pla- 
ten. 


12.87 
11.57 
13.16 
13.19 
12.35 
11.86 


15.54 
10.16 
1.^06 
13.18 


34.60 
45.26 
26.29 


12.89 
15.54 
10.16 


Seed  fh>m  Department. 


Serial 
No. 


785 , 

787 

789 

791 

793 

795 

797 

799 , 

801 

803 

805 

807 

Aver... 
Hi^hrat 
Loweet 


Percent 

Percent 

Hoist 
gluten. 

of  nitro- 

of albu- 

gen. 

minoids. 

2.18 

13.65 

87.05 

1.88 

11.72 

24.24 

1.76 

11.03 

24.29 

2.02 

12.60 

23.48 

2.24 

14.00 

34.35 

2.49 

n.  JV8 

46.17 

1.57 

9.80 

9.67 

L76 

11.03 

ia88 

2.32 

14.53 

88.66 

L93 

12,08 

25.84 

2.66 

16.  C3 

47.57 

2.02 

12.60 

36.35 

2.07 

12.94 

30.63 

2.60 

16.63 

14.57 

L57 

1L03 

9.67 
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TThcats  from  North  Carolina. 


Serial 
No. 


812... 
813... 
814... 
815... 
81«... 
817... 
818... 
8|».,. 
820... 
822... 
823. -- 


Per  cpnt. 

Percent. 

Moiet 
gluten. 

of  nitro- 

of albii- 

gen. 

minoida. 

1.76 

U.03 

27.68 

1.43 

a93 

12.78 

1.65 

10.33 

17.47 

1.62 

11.15 

23.01 

1.60 

0.98 

24.45 

1.54 

9.G3 

17.77 

1.51 

9.45 

25.23 

1.60 

9.H8 

22.14 

1.79 

11.20 

30.43 

L46 

9.10 

18.81 

1.71 

10.  68 

23.00 

1.88 

11.73 

31.24 

Dry  glu- 
ten. 


10.56 
5.16 
6.90 
9.02 
0.25 
&92 
9.55 
8.46 

11.30 
7.73 
9.54 

11.97 


Serial 
No. 


824. 
825. 
^6. 
827. 
828. 
829. 
830. 
831. 


Aver  ... 

Highoat 
Lowest . 


Percent. 

Per  cent. 

of  nitro- 

of albu- 

gen. 

minoids. 

L62 

10.15 

1.90 

11.90 

1.48 

9.28 

1.54 

9. 63 

1.82 

11.38 

1.96 

12.25 

1.99 

12.43 

1.60 

9.98 

1.67 

10.50 

1.99 

12.43 

1.43 

8.93 

Moist 
gluton. 


23.98 
80.55 
17.62 
18.31 
27.32 
32.49 
32.30 
22.18 


Dry  glu- 
ten. 


9.18 

11.55 

7.12 

7.18 
10.  G3 
12.05 
12.38 

a  74 


9.26 

12.38 

5.16 


THieat  from  Oregon. 

Wheat  from  Virginia. 

Serial 
No. 

Percent, 
of  nitro- 
gen. 

Per  cent 
of  albu- 
minoids. 

Hoist 
gluten. 

Dry  glu- 
ten. 

Serial 
No. 

Per  cent 
of  nitro- 
gen. 

Per  cent 
of  albu- 
minoids. 

Moist 

gluten. 

Dry  glu- 
ten. 

772 

773 

774 

1.37 
1.29 
1.34 

8.58 
8.05 
8.40 

8.11 

16.89 

5.04 

1.24 
6.34 
2.04 

780 

781 

782 

2.24 
1.62 
1.85 

14.00 
10.15 
1L54 

37.41 
11. 37 
26.39 

14.01 

4.39 

11.66 

Eelation  of  gluten  to  nitrogen  and  of  dry  to  moist  gluten. 


Desoription. 


In  Colorado  wheat— 1881 . 
In  Colorado  wheat— 1882. 
In  wed  fti'nt  to  Colorado. 
In  North  Carolina  wheat 

In  Oregon  wh»»t 

In  Vir;;inia wheat..-'. — 


Dry  gluten 
to  nitrogen. 


Percent 
5.49 
6.12 
5.63 
5.54 
2.41 
6.22 


Dry  to  moist 
gluten. 


Per  cent 
35.51 
34.56 
38. 07 
38.68 
38.20 
89.98 


The  average  gluten  of  the  Colorado  wheats  of  1882  has  improved  over 
that  in  the  seed  furnished  by  the  Department,  although  the  average 
nitrogen  is  alike  in  both.  This  may,  however,  be  due  to  the  fact  that  many 
wheats  after  they  have  been  preserved  a  year  do  not  yield  as  much  gluten 
as  when  they  are  fresh.  This  has  been  noticed  in  examination  of  the 
wheats  grown  in  1879  which  we  have  had  in  hand  this  year,  and  for 
that  reason  determinations  of  gluten  in  these  specimens  have  been 
omitted.  As  an  example  of  the  efl'ect  of  time  upon  the  gluten  I  have 
recently  had  some  duplicate  determinations  made  with  wheats  which 
had  already  been  examined  a  year  ago. 

Duplicate  determinations  of  gluten  in  wheats  grown  in  1882. 


Serial  No. 


752 

7.'»3 

754 

T&6...« •>••«•* 


Made  in  1882. 


Moist. 


Per  cent 
29. 12 
20.12 
19.76 
23.45 


Dry. 


Per  cent 

10.54 

9.26 

7.05 

7.80 


MadO'in  1883. 


Moist. 


Per  cent. 

23.  80 

22.61 

.00 

10.70 


Dry. 


Per  cent 

9.51 

9.19 

.00 

4.17 
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The  later  determinatioiis  are  seen  to  be  tbe  lowest,  but  there  is  much 
difference  in  the  way  varieties  act.  Nomber  753,  for  instance,  loses  bnt 
slightl J,  while  it  was  fonnd  to  be  impossible  by  the  most  careftd  manipu* 
lation  to  extract  any  gluten  from  No.  754  after  it  had  stood  a  year. 

An  explanation  is  t^us  famished  of  the  fact  that  No.  797  of  the  seed- 
wheats  Kent  to  Colorado  has  such  an  extremely  low  x)ercentage  of  glu- 
ten. It  had  been  preserved  more  than  a  year  before  the  gluten  was 
determined,  and  was  a  wheat  which  could  not  resist  the  action  of  time. 

Examinations  of  wheats  at  intervals  in  this  way  will  distinguish  their 
keeping  qualities,  a  matter  of  great  importance.  Among  the  flonrs 
analyz^  and  described  elsewhere  is  one  which,  from  its  low  percentage 
of  gluten  and  abnormal  relation  to  its  nitrogen  content,  is  shown  to  be 
wiUiout  any  ability  to  withstand  the  effects  of  storage  for  a  long  tine. 
It  may  safely  be  said  that  if  a  wheat  or  flour  is  found  whose  gluten  falls 
below  four  times  its  nitrogen  it  has  been  injured  by  storage  or  some 
other  injurious  action,  and  from  our  averages  it  is  apparent  l^t  a  good 
wheat  should  contain  five  and  a  half  times  as  much  gluten  as  nitrogeD. 

Ilie  North  Carolina  wheats  contain  the  same  relative  amounts  of 
nitrogen  and  moist  and  dry  gluten  as  those  from  Colorado,  and  are 
in  no  way  abnormal,  but  they  show  how  low  the  gluten  descends  in 
our  poorer  eastern  wheats.  In  the  samples  from  Oregon  and  Virginia, 
on  the  contrary,  the  relations  are  very  irregular.  Those  from  Oregon 
are  all  extremely  low,  and  only  one  within  the  limit  of  the  necessary 
relation  to  the*  nitrogen.  These  wheats  may  have  become  injured,  bat 
it  is  more  probable  that  it  is  an  inherent  i>eculiarity  of  the  O^gon 
grain,  for,  as  has  been  previously  shown,  the  wheat  from  that  State,  at 
least  as  far  as  it  has  been  examined,  is  quite  different  from  any  oth^r  with 
which  we  are  acquainted.  The  specimens  from  Virginia  are  peculiar  in 
that  No.  780,  the  smallest  wheat  yet  examined,  weighing  only  1.803 
grams  per  100  kernels,  is  quite  normal  in  its  gluten  content,  while  ^o, 
781,  grown  under  slightly  more  advantageous  conditions,  directly  be- 
side it,  is  quite  as  abnormaL  Something  in  the  method  of  harvesting 
or  preservation  of  the  sample  must  be  the  cause  of  this,  but  the  deter- 
minations would  be  sufftcient  to  show  that  No.  780,  small  as  it  is,  would 
be  preferable  for  bread-making  to  No.  781. 

It  remains  to  speak  of  the  crude  gluten  after  it  has  been  extracted 
from  tiie  wheat.  It  consists,  as  is  well  known,  of  the  four  principal 
nitrogenous  constituents  of  the  wheat,  the  fifth,  albumen  or  cerealine, 
bdng  washed  away.  In  addition,  there  are  present  numerous  impari- 
ties, including  in  the  dry  substance  a  small  portion  of  water,  which  can 
only  be  removed  at  a  high  temperature,  and  some  fat,  starch,  and  fiber. 
To  determine  the  relative  amount  of  these  substances  the  following  anal- 
ysis of  an  average  sample  of  crude  gluten  has  been  made : 

CompoiUion  of  erude  gluten  dried  ai  10a<3  C. 

Water 3.0? 

ABh %90 

Fat 4.97 

Fiber 3.24 

N.X6.25. 74.19 

Undetermined  non-nitrogenous • 10.7''^ 

100.00 

Only  about  74  per  cent,  of  the  crude  gluten  is  pare  and  the  remainder 
impurities,  if  the  pure  gluten  is  suppos^  to  contain  16  per  cent  of  nitro- 
gen. As  there  was  10.73  jper  cent,  of  the  crude  substance  which  was 
neither  water,  ash,  fat,  or  fiber,  and  it  seemed  improbable  this  could  all 
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be  starchy  the  qaestion  arose  as  to  whether  the  pure  gluten  did  not  con- 
tain less  than  16  per  cent,  of  nitrogen. 

Eitthaosen  had  suspected  from  Ms  work  that  variations  in  the  amount 
of  nitrogen  in  the  constituents  of  gluten  was  possible,  and  in  order  to 
decide  this  point  a  small  amount  of  pure  substance  was  made  firom  flour 
and  analyzed  with  the  following  result : 

Ash-free  gluten  dried  at  13(P  0  contains  15.94  per  cent,  of  nitrogen. 

Slk  and  twenty-five  one-hundredths,  then,  is  without  doubt  the  proper 
factor  to  employ,  and  the  undetermined  10.73  per  cent,  must  consist  of 
impurities.  This  amount  of  impurities  is  larger  than  that  found  by 
Bitthausen,  but  it  seems  to  remain  constant  in  all  cases  with  tiie  same 
method  of  manipulation  as  is  shown  by  the  small  variation  in  the  rela- 
tion of  the  crude  gluten  to  the  nitrogen,  and  therefore  does  not  a  ffect  the 
results  as  Sk  means  of  comparison  of  wheats  and  judging  of  their  milling 
qualities.  It  must  merely  be  borne  in  mind  that  we  are  dealing  with  a 
^rude,  not  a  pure  gluten. 

The  relation  between  nitrogen  and  gluten  in  wheats  which  we  have 
bond  agrees  very  well  with  Bitthausen's  figures,  but  the  amount  is 
ower,  as  we  might  expect  from  the  inferior  amount  of  nitrogen  in  our 
cheats.  We  found  that  the  dry  gluten  averaged  14.38  per  cent,  or  5.64 
limes  the  nitrogen.  His  analyses  show  that  the  crude  gluten  which  he 
obtained  was  rather  purer  than  ours. 

FLOUR  AND  l^REAB. 

The  subject  of  fiours  and  the  bread  produced  from  them  has  been 
rery  extensively  considered  on  the  continent  of  Europe,  and  nowhere 
las  there  been  more  attention  given  to  it  than  in  Hungary  and  in 
iTienna.  In  the  reports  of  the  United  States  Gommissioners  to  the 
7'ienna  Exhibition  of  1873,  Prof.  E.  N.  Horsford  has  given  an  extensive 
)aper  upon  the  subject. 

In  considering  the  immediate  causes  of  heavy  and  light  bread  he 
ihows  that  the  gluten  of  the  flour  is  the  body  whose  tenacity  and  elas- 
icity  when  in  the  dough  enables  it  to  hold  the  bubbles  of  gas  which 
bre  formed  in  the  process  of  rising,  and  that  consequently  a  flour  defi- 
dent  in  gluten  cannot  make  a  light  bread.  The  gluten,  however,  when 
iresent  in  sufficient  amount  must  be  in  such  a  physical  condition  as  not 
o  be  injured  and  discolored  by  the  fermentation  which  goes  on  in  the 
longh  through  the  action  of  the  yeast.  The  methods  of  milling  are  of 
^nrse  responsible  for  the  condition  in  which  the  gluten  is  left  in  the 
lonr  originally,  but  the  length  of  time  and  manner  in  which  the  flour  is 
itored  and  preserved  have  their  ultimate  effect  upon  it. 

With  a  view  to  a  study  of  the  quality  of  some  of  our  American  flours 
n  common  use,  and  the  breads  and  other  products  made  from  them, 
jhe  following  analyses  have  been  made: 

986-992.  Breads,  rolls,  buns,  and  cakes  from  J.  Seitz's  bakery,  Wash- 
ington, D.  0.,  purchased  immediately  after  coming  from  the  oven. 

1135-1140.  Flours  used  in  making  the  previous  breads,  &c.,  and 
iesignated  as  follows : 

1135.  ^<  Eagle  Bluff.''    Illinois  spring  wheat. 

1136.  "BedEiver."    Minnesota  spring  wheat. 

1137.  "Wife's  Delight."    Wisconsin  spring  wheat 

1138.  "  Eichmond."    Virginia  winter  wheat. 

1139.  "E.  A.  Schriver."    Maryland  winter  wheat. 

1140.  "Bed  S."    Ohio  winter  wheat 

1121-1122.  Flour  and  bread  made  from  it  in  the  family  of  John 
Dagan.    Beceived  thirty-six  hours  after  coming  from  thj^  on^tu 
16A-^83 
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1177-1180.  Flour  and  bran  and  white  and  Oraham  bread  made  ihere^ 
from.    Parchased  at  Kraft's  bakery,  Washington,  D.  0. 
1181-1182. 1194-1196.  Flours,  bread  and  biscuits  firom  my  own  kitcheiczi 


nX)ITB8  AND  BBXAD& 


CoDititiMntt. 


I 
I 


i 

QQ 

i 


Ash  .•• 

Fat 

Sugan,  Ae.m 

Dextrine • 

Starch 

Solable  albnminoida  .. 
IiMolnble  albnminoida 
Fiber 

Nitregen.  •>■••■  *•*•••■ 
Total  albnminoida  .... 

Peroentofornat 

Water 

Aah 

Fat 

Bugan,  4ko 

Dextrine •••..••.. 

Btaroh 

Soluble  albnminoida  .. 
I6solnble  albnminoida 
JTiDer  »»■—.— »».»»■■ 

21  itrofcn  ••••••*•■•••  •• 

Total  albnminoida  .... 


L86 
.95 

3.45 

4.55 
75.00 

L90 
10.93 

S.05 
12.88 

55.85 

87.30 

1.17 

.60 

2.18 

2.85 

47.03 

L19 

8.85 

.85 

1.29 

&0i 


PtrunL 

L80 
1.00 
4.37 
4.00 

72.87 
3.01 

10.27 
L78 

112 
18.28 

58.60 

87.88 

1.12 

.82 

2.71 

8.04 

45.27 
1.87 
8.88 
LU 

L82 
8.25 


PtremiL 
L91 
8.41 
4.29 
4.10 
71.69 
3.44 
9.78 
L88 

2.11 
13.22 

84.98 

82.24 
L29 
2.31 
2.91 
2.78 

48.68 
2.33 
6.63 


1.48 
&96 


Ptrc^nt 
L55 
5.65 
5.21 
3.64 

6&94 
1.56 

10.65 
2.81 

1.96 
12.21 

50.44 


Percent 

2.15 

6.18 

10.89 

4.37 

64.40 

2.64 

8.93 

.44 

1.85 
U.57 

62.10 


24.21 

26.99 

L17 

1.57 

4.28 

4.51 

8.95 

7.95 

2.76 

3.19 

63.25 

47.02 

1.18 

L93 

8.07 

6.52 

2.18 

.82 

1.48 
9.25 


1.85 
8.45 


Pircefit 

.78 

11.30 

37.10 

201 

4&S 

2.M 

5.74 

S.li 

t» 


1.79 

.71 

10.11 

LS 

4171 

2.  ST 

&34 

i« 

t» 
T.«l 


Conatitnenti. 


Fat 

8ngar8,Ao 

Dextrine 

Starch 

Solnble  albnminoida 

Inaolnble  albnminoida 

Fiber  .*.....• 

T^itrogen  •.....•.••••■•■••••.....■.•■. 
Total  albnminoida  .^ 

Water... 

Ash 

Fat 

SagarSffto 

Dextrine 

Starch • 

Solnble  albuminoids 

Insoluble  albnmlnoids 

Fiber 

17iirogen.....  ■•>...■•..••.. •••«••..... 
Total  albnminoids.— 


P§reent 

2.38 

4.37 

36.08 

8.56 

45.19 

.00 

7.97 

.45 

1.27 
7.97 

10.22 

2.14 

3.03 

82.39 

3.20 

40.57 

.00 

7.15 

.40 

1.14 
7.15 


Percent, 

2.56 

1.09 

4.69 

6.42 

73.20 

.02 

10.15 

.88 

1.76 
11.07 

30.32 

L79 

.76 

8.27 

4.47 

5L07 

.64 

7.07 

.61 

1.23 
7.71 


a 

o 


Percent 

.68 

1.00 

1.86 

4.14 

79.65 

2.90 

9.23 

.45 

1.95 
12.13 

12.00 

.60 

.96 

1.64 

3.64 

70.08 

2.66 

8.12 

.40 

L71 
10.68 


'Sits 

at 


Percent 

.90 

1.52 

2.17 

2.19 

79.00 

2.00 

10.88 

.43 

2.20 
13.78 

1&80 

.80 

1.33 

1.90 

1.93 

69.29 

2.54 

9.54 

.38 

1.98 
12.08 


Percent 

.58 

L23 

2.34 

1.18 

81.43 

2.61 

9.74 

.88 

1.98 
12.85 

13.55 

.50 

L06 

2.03 

1.03 

70.40 

2.26 

&42 

.77 

L71 
10.68 


^1 


Perttnt 
.41 

in 

1.85 
L7« 
&17 
3.31 
7.« 
.45 

L7I 
101 89 

13.40 

.40 

tl« 

1.0 

LM 

i97 

(.06 

.31 

1.M 
81 63 
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CoBititaenU. 


Wmt 

Sagars,  Stc 

r>extrin« • 

8tAroh • f 

Solable  nlbaminoidi 

Insoluble  albnminoida 

mber ^ 

liTitrogeii .^ 

Total  Albnminoida 

'Water 

Aeh 

S3at 

Sugars,  Ae 

Dextrins 

Starch 

Soluble  albaminoids 

Insoluble  slbuminoids k.. 

I-iber 

l^itrogen 

Total  albaminoids 


PtremU 

,92 

1.48 

LM 

1.84 

83.23 

4.79 

8.74 

.46 

1.84 
1L5S 

11.95 

.56 

L80 

1.04 

1.63 

72.39 

4.22 

6.03 

.40 

1.83 
10.15 


P$re$nt 

.78 

1.61 

L74 

130 

83.89 

2.83 

7.95 

.46 

1.64 
10.38 

11.40 
.66 

1.43 
1.54 
2.04 
73.44 
3.06 
7.04 
.40 

L48 
8.10 


p9rc€nL 

.78 

1.52 

L80 

2.34 

80.62 

3.83 

&ff7 

.69 

1.99 
12.40 

11.05 
.66 

1.36 
1.60 
2.08 
71.71 
8.41 
7.62 
.68 

1.76 
11.08 


Ptreent 

L78 

.53 

2.44 

6.30 

76.83 

8.08 

11.19 

1.06 

S.11 
13.21 

86.07 

1.12 

.83 

L66 

8.33 

4a  47 

1.29 

7.15 

.68 

L86 
&44 


Ptretnt 
8.81 

L22 

6.73 

4.80 
69.53 

L88 
12.17 

1.86 

14.06 

83.22 

L88 

.81 

,  8.83 
3.20 

46.43 
1.26 
&13 
Li4 

1.60 
8.89 


Ptrc^nt 

.61 

1.37 

1.97 

2.36 

7&93 

8.84 

10.60 

2.03 

2.05 
12.83 

U.70 

.46 

1.21 

L74 

2.08 

69.70 
L98 
9.36 
L70 

1.82 
1L88 


C<m«titaenti. 


Ash 

Fat..: 

SuKsrs,  Ao 

I>extriue^ 

Starch 

Soluble  albninlnoids  ... 
Insolable  albuminoids 
Fiber 


Kitrofcen 

Total  albuminoids 


Water.*. 

Ash 

Fat 

Suptrs,  SiO , 

I)6xtrine 

Starch 

Sol|/iblA  albuminoids ... 
Insolable  albaminoids 
Fii)er 


Nitrogen 

Total  albuminoids 


otnf. 

.77 

5w68 

7.21 

8.69 
09.27 

1.86 
18.06 

8.66 

8.89 
14.92 

&60 
.70 
6.11 
6.60 
a38 

64.23 
1.70 

11.96 
7.88 

8.18 
13.66 


Percent 

1.87 

3.61 

4.27 

6.80 

71.78 

L47 

10.18 

.67 

1.86 
11.66 

88.40 

.91 

2.41 

2.84 

4.53 

47.77 

.98 

&78 

.88 

1.24 
7.76 


Peremt 

.46 

L49 

1.56 

102 

81.65 

8.68 

&63 

.73 

1.96 
12.21 

It  10 

.40 

L82 

1.38 

L80 

72.60 

8.18 

7.67 

.66 

1.74 
10.86 


Ptreent 

.11 
6.08 
8.88 
8.55 

68.47 
1.86 

1L23 
1.84 

8.01 
13.67 

84.60 

.07 

8.33 

2.53 

6.58 

44.72 

.88 

7.83 


1.33 
&81 


Ptretnt 

1.20 

4.74 

8.42 

8.89 

68.88 

1.75 

10.18 

.00 

too 

It  88 

82.04 

.81 

8.18 

2.20 

6.06 

46.10 

tl8 

6.70 

.66 

t*T 
7.97 


PtremU, 
.66 

t21 
8.17 
2.80 
80.88 
174 
8.88 
.81 

101 
U67 

8.55 
.80 

too 
too 

108 

78.16 

148 

8.00 


t82 
It  88 


The  flours  as  a  whole  contain  average  albuminoids  10.69  per  cent.,  and 
the  difference  between  those  from  spring  and  winter  wheats  is  small — 
10.65  per  cent.,  winter  and  10.79  per  cent,  spring.  They  may  be  said, 
as  far  as  the  analyses  go,  to  be  equally  good.   Considered  in  compariaon 
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with  Hnngarian  flonrs^the  best  known,  they  are  low  in  albmninoicUy  but 
this  might  be  expected  from  our  preyious  experience  witii  wheats. 
Taken  by  themselves,  they  show  a  rather  wide  variation,  the  highest 
having  1^.08  percent.,  and  the  lowest  9.10  per  cent.,  the  greatest  varia- 
tion being  among  the  spring  wheats.  The  aiverage  seems  to  be  as  high 
as  could  be  expected  from  the  wheats  which  we  have  analyzed  from  tlie 
sections  from  which  these  flours  came,  there  being  always  a  slight  foil- 
ing off  in  the  amount  of  nitrogen  in  the  best  flour  from  that  in  ihe  gram. 

In  their  other  constituents  the  flours  show  a  plain  and  marked  de- 
crease, as  compared  to  the  grain,  in  ash  and  fiftt,  these  two  substances 
being  contained  in  much  larger  amount  in  the  outer  coats  of  the  grain 
which  are  removed  than  in  the  portion  which  forms  the  flour.  The  fiber 
for  the  same  reason  is,  as  we  should  expect,  much  smaller.  The  amount 
of  starch  necessarily  increases  proportionately  as  the  other  oonstita- 
ents  diminish. 

The  average  of  all  these  flours  is  compared  below  with  the  analyses 
of  Hungarian  flours  given  by  Horsford: 


CoDftitQcnts. 

American. 

1.  Imperial 
Extra. 

4.  BoU-flonr. 

&  Bread-ilirar. 

Water 

Aah 

Per  cent. 

1LC7 

.64 

1.25 

L71 

1.79 

71.72 
2.80 
7.90 
•  .62 

PereenL 
10.62 
.42 

Ptr  eenL 
10.42 
.59 

PirMfU. 

11175 
.76 

OH 

Ancnkm - 

Dextrine •....^.... 

Star«h 

7i.*02* 

S"io' 

'£'i 

SolnblA  aJbiuniiioidfl ............................. 

TnanlnM*  Alhninlnnida ...  .._.--................-. 

]RSber • 

.........•*  ^ 

Totftl  Albaminoidt.n.. •.•••.••...... ••.... 

10.70 

1L56 

12.87 

liM 

The  original  Hungarian  wheat  containing  14  per  cent,  of  albuminoids 
and  tiie  average  American  certainly  not  more  than  12  per  cent.,  it  ap- 
pears that  our  flours  are  related  to  our  wheat  in  fuUy  as  advantageous 
manner  as  the  Hungarian,  if  they  can  be  considered  as  corresponding 
either  to  the  Imperial  Extra  or  EoU  flours,  which  seems  aUowable. 

Kedzie  and  Atwater  have  analyzed  twenly-eight  flours  from  Michigan, 
Eiuisas,  Minnesota,  and  Connecticut,  and  the  result.s  have  been  col- 
lected by  Dr.  Jenkins  in  the  report  of  the  Oonnecticut  Agricultural 
Station  for  1879. 

Kedzie  found  that  the  flours  firom  spring  wheats  contained  more 
albuminoids  than  those  from  winter  wheats,  but  the  average  for  all 
varieties  is  very  nearly  the  same  as  for  the  flours  which  we  have  ana- 
lyzed: 

Pbt  ocnti 

Kedzie's  §i>ring-wheat  flour >. 12.58 

Kedzie's  winter- wheat  flonr • 10.54 

Ayerage  of  twenty-eight  fldnrs ...«. 10.89 

Average  of  Department  of  Agriculture  flours 10. 70 

The  flours  are  shown  by  Kedzie's  analyses  to  be  somewhat  independ- 
ent of  the  composition  of  the  grain,  but  as  a  rule  there  is  a  greater  or 
less  loss  of  ash  and  albuminoi&  in  the  making  of  flour.  His  paper  will 
be  found  in  the  Michigan  Agricultural  Eeport,  1877. 

As  has  been  said  before,  the  condition  of  the  nitrogen^  or  rather  tiie 
amount  present  as  gluten,  has  much  to  do  with  the  quahty  of  the  flour 
for  baking  purposes.  In  the  six  flours  from  Mr.  Seitz  the  gluten  has 
been  determined  mechanically: 
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Gluten  inJUmn, 


Ka 


U35 
1136 
1187 
1138 
1139 
1140 


Kama. 


Eacle  BlQii;  niinois  tprlne , 

Bed  lUver.  liinnenota  spnag 

Wife's  Delight,  Wisconsin  spring 

Riehmond,  Virginia  winter 

S.  A.  Sohriver,  Muryland  winter. 
Bed  "S,"  Ohio  winter 

Average 


Nitrogen. 


Percent 
1.93 
1.71 
1.64 
l.e2 
L4« 
L76 


1.67 


Albamin- 
olds. 


Percent 
12.08 
10.68 

9.63 
10. 1& 

9.10 
11.03 


10.45 


Moirt 
gluten. 


Percent 
89.46 
7.82 
24.89 
28.18 
25.14 

3Lao 


26.02 


Dry 

glaten. 


Pereent 
U.W 

2.80 
10.80 
10.87 

0.92 
1L67 


9.67 


The  Hnngarian  floors^  according  to  Horsford,  average  37  i>er  cent,  of 
moist  gluten :  so  that  ours^  with  the  exception  of  that  from  Illinois  spring 
wheat,  are  oelow  the  average.  That  from  Minnesota  wheat  would 
certainly  make  a  poor  bread,  and  mnst  have  deteriorated  by  keeping. 
Kedzie's  determinations  of  glaten  in  sixteen  flours,  having  an  average 
of  10.69  per  cent  albumen,  showed  an  average  of  only  10.72  per  cent, 
of  glaten,  sUghtly  better  than  in  the  Washington  flours,  but  still  low. 
Under  these  circumstances,  the  question  arises:  Can  we  have  as  good 
bread,  that  is  to  say,  as  light,  porous,  and  palatable  as  the  Vienna  t 
Although  Horsford  sees  no  reason  why  we  cannot,  it  seems  to  me  that, 
while  our  wheats  and  consequently  our  flours  remain  so  poor  in  gluten, 
we  cannot,  without  particular  care  to  find  such  a  brand  as  the  ^'  Eagle 
Bluflf,'^  and  even  that  would  probably  vary  on  every  grinding. 

In  the  analyses  of  different  grades  of  Hungarian  flour  which  were 
mentioned  above  the  decrease  in  the  amount  of  albuminoids  in  the 
higher  grades  is  apparent.  The  difference  between  the  flour  and  the 
<<  bran,"  which  is  mixed  with  it  at  the  Kraft  bakery,  shows  that  the  same 
is  trae  in  our  mill  products,  and  that  the  Oraham  bread  contains  the 
greater  percentage  of  albuminoids,  and  the  same  would  be  found  to 
be  trae  in  regard  to  tJie  valuable  ash  constituents.  It  has  been  a  mooted 
question  for  a  long  time  whether  this  ought  not  to  be  avoided  and 
whole  flour  preferiid  to  that  which  has  been  so  highly  elaborated. 

Becent  experiments  by  Dr.  Max  Bilbner,  published  in  the  Zeitschrifb 
ftir  pl^siologische  Ghemie,  1883,  p.  45,  seem  to  prove  that,  in  addition 
to  the  argament  in  favor  of  white  bread  on  account  of  its  palatabilit^ 
and  many  other  advantages,  it  is  in  fEu^t  much  more  thoroughly  digested, 
and  consequently  is  really  cheaper,  weight  for  weight,  to  the  poor  man 
than  the  bread  made  with  unbolted  flour.  We  can  only  hope,  then,  for 
an  improvement  in  the  character  of  our  wheats,  to  add  to  their  nitrogen 
content^  and  to  improved  methods  of  milling,  which  we  are  fast  becom- 
ing possessed  of,  to  make  it  possible  to  produce  a  flour  with  the  largest 
amount  of  nitrogen  in  the  higher  grades,  and  at  the  same  time  wi^  it 
in  tiie  best  physical  condition.  Then  we  may  expect  to  improve  our 
breads. 

CHEMIOAL  OOMPOSITION  OF  BBBADSj  ETO. 

The  changes  which  take  place  in  flour  daring  its  conversion  into  vari- 
ous forms  of  bread  and  cake  is  well  illustrated  in  the  analyses  given  in 
a  previous  table. 

The  amount  of  water  in  the  numerous  kinds  analyzed  extends  firom 
nearly  38  in  the  breads  to  9  per  cent,  in  the  sugar-cakes,  the  beaten  rolls 
and  buns  occupying  a  medium  position.  The  amount  of  water,  however, 
decreases  very  rapidly  on  exposure  to  the  air,  as  the  following  determi- 
nations on  a  white  and  a  Grsiham  loaf  and  in  some  rolls  of  domestic  make 
show: 
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WHITS  UOAW  VSOK  KRAFT'S 
<8erUJNo.U77.) 


DftU 


Ob  leaTing  VUcery  t 

August  22 

On  exposure: 

Angiist22..... 

AaKiist24 

Aiignst25 

August  20 

August  27..... 

August  28..... 

August  29..... 

August  M..... 

August  SI 

Meptember  I..., 

SsptambsT  t... 


W«ig1it. 


452 

422 
890 
379 
364 


346 
833 
826 
323 
818 
807 


Per  cent  of  total  Water  tebnfti 


water  loeL 


18.89 
88.04 
44.77 
63.98 


65.01 
73.00 
77.27 
79.12 
82.17 
8&97 


oodaynamtd. 


31  vr 

31.51 
21  ?5 


16L47 
12.91 
1L35 
10.53 
|L13 


After  drying  two  weeks  there  had  disappeared  all  but  11.03  per  cent 
of  the  originsi  water,  and  the  air-dry  material  only  contained  5.86  per 
cent,  of  water. 

ORAHAH  LOAF  FBOK  KRAFT'S  BAKSBT. 
(Serial  No.  1178.) 


Date^ 


On  leayiug  bakeryt 

August  22 

On  exposure  to  air  t 

August  28...... 

August  24 

August  25 

August  26 

August  27. .^....M 

August  28 .M 

August  29 

August  30.......  ... 

August  31.. •••...•. 

September  I. .••.... 

September  6. .— ... 


Weight 


Grwmt, 
464 

440 
412 
403 
884 


866 

880 
846 
838 


Per  cent,  of  total 
Water  loet. 


1&68 
33.77 
89.61 
6L95 


61.09 
70.78 
74.02 
70.62 
81.82 
8&00 


Water  In  l)Wi4 
oadaynsBitd* 


8^8 

24.75 
13.07 


JS.M 
12.68 
1L48 
lflL40 
&» 


BRBAKFAST  ROLLS. 
(Serial  Ko.  1194.) 


Date. 


On  learing  oren  t 

August  23.  ••« 
Onexpoinre: 

August  24.... 

August  26. ... 

August  26.... 

August  27.... 

August  28.... 

August  29.... 

August  30.... 

August  31.... 

September  1., 

September  6.. 


Weigbft. 


Per  oent.of  total 
water  lost. 


864 


314 
88$ 


277 
266 

261 
259 
280 
856 


8a  50 
89.69 
57.00 


68. 8$ 
77.50 
8L55 
88.14 
88.14 
85.61 


Water  is  bi«^ 
ondaytkistM. 


34.0 


14.01 

ia» 

881 

&11 

8.U 
7.03 


The  loaf-breads  dry  moie  thoronghly  but  do  not  lose  their  water  as 
rapidly  at  first  as  the  rolls.  The  rolls,  it  may  be  said,  which  were  used 
in  this  experiment  were  eight  in  number  ttom  a  pan  of  twenty,  and  were 
not  broken  apart  during  £e  course  of  exposure. 

The  changes  of  a  chemical  nature  displayed  are  those  which  are 
already  tolerably  well  known,  namely,  the  conversion  of  some  of  the 
starch  by  fermentation  into  sugar  and  by  baking  into  dextrine.  The 
a/ibazoinoids  which,  in  the  flour,  are  soluble  in  alcohol,  become  insola- 
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showing  that  change  has  taken  place  in  the  glatcn.  The  apparent 
iase  in  ash  and  fat  is  of  course  dae  to  salt  and  batter  or  lard  added 
aking  the  dough.  > 

GRASSES. 

the  summer  of  1882  several  letters  were  written  requesting  col- 
ons of  PMtum  pratense  at  various  siages  of  growth,  from  different 
ions  of  the  country.  Unfortunately  only  one  response  was  received 
that  from  Indiana.    These  specimens,  comprising  a  series  from  the 

when  the  helkl  had  not  made  its  appearance  until  the  seed  was 
[y  developed,  were  analyzed,  and  the  results  are  here  given  i 


Phlenm  pntenao. 

t 

ConttitQents,  &c. 

DepAitmeni  gftiden— flnt  year's  growth. 

Inditaa. 

484. 

921. 

894. 

960. 

1190. 

BRTnA^lK-  MMM^M  MMMAAAAMA«M«Aa 

Head  ont . 

Jane  19... 

49.  cm. 

&58 

6.10 
47.23 
23.95 
14.15 

2.26 
.89 

17.9 

7&56 

1.84 

1.31 
10.12 

5.14 

9.09 

In  bloom.. 

Jnne26... 

76b  cm. 

7.16 

4.47 
5a  03 
27.85 

iao9 

L75 
.51 

29.1 

66.75 

2.88 

L49 
16.64 

9.09 

9.65 

After  bloom. 

Jnly  9 

65.o.m. 

6.53 

4.69 

51.79 

28.26 

&74 

L40 
.89 

17.9 

56.63 

2.83 

2.03 

22.46 

12.26 

8.79 

▲ftor  bloom. 

Jaly  10... «. 

7ft.  am. 

5.68 

8.72 

6&a9 

27.08 

&19 

127 
.19 

U.8 

5186 

181 

1.53 

2179 

11.14 

197 

He 
Ja 

led  not  ont. 

tmt.......^ 

ne9L 

7.94 

1.97 

fAffl ,   TrflMI  tftTbTftAfe* aa *«*.__■. 

49  93 

lllir 

29.19 

iiiioid#...«.«..*rT-.  •••.••. 

10.97 

L75 

;en  m  non«ftlbiiminoid 

at.  of  nitrogen  m  non-albu* 

lid :. 

.19 

lis 

70.00 

188 

.69 

^,  free  oxtnet.— 

fiber. ......M.... ....•.••. 

14.98 
176 

linoidff. .......  ■.•■...••■.. 

129 

Phlenm  pnteuM. 

Conttitaenti,  Sto, 

ICtfyUmd. 

1191. 

1191 

1199. 

1194. 

• 

949. 

Before  bloom.. 
June  15. .•••.. 

In  bloom.. 

J'nneSO  — . 

AflorUoom. 
Jnly  9...... 

6.63 

2.56 

63.98 

91.93 

iw57 

.89 

.032 

9.9 

56.80 

2.90 

1.11 

23.57 

13.69 

148 

Xarly  teed.. 

Jnlyl6.«M.. 

..*■■......... 

5.95 

174 

9177 

94.70 

4.94 

.79 
.00 

.00 

53.00 

180 

L76 

28.56 

11.61 

127 

Tfi  bleOfQf 

«t,-_ 

Jnly  4. 

fc .K. 

.... 

05 
18 

7.64 

2.27 

52.64 

29.65 

7.80 

1.25 
.28 

22.4 

67.50 

2.48 

.74 

17.11 
9.64 
2.53 

7. 
2. 

4.83 
4.22 

'cn  fVee extnust. ...•>..... 

62.99 

82.26 

5.53 

.98 
.00 

.00 

64.50 

2.50 

.78 

lasi, 

11.45 
L06 

8183 

liber. .....  ••■>■..•■*■*.>.• 

8a43 

ilnn{flA  ..._a. .■>>.■.■.■.>>> 

7.69 

1.28 

;en  a«  non-albnminoid 

at.  of  nitrogen  M  non-elbn- 

.15 
112 

64.00 

L78 

1.48 

'^n.  free  extrMst... ........ 

19.02 

10.98 

llDOidll  ........Tr.TVT.-r.a.r 

174 

.  • 
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The  table  also  indades  a  specimen  from  old,  worn-oat  soQ  in  Mary- 
land,  and  a  series  of  the  first  year's  growth  of  the  grass  firom  seed  sown 
on  garden  soil  in  the  grounds  of  the  Department  of  Agricnltnre.    In  a 
previons  report*  analyses  of  series  of  Phlenm  from  old  sod  in  Wash- 
ington and  fix>m  Keiv;  Hampshire  are  recorded.   We  have,  then,  data  for 
a  comparison  of  this  grass  under  quite  varied  conditions  of  growth. 
While  it  was  remarked  tiiat  ^e  Phleum  firom  the  poor  soil  of  New 
Hampshire  was  much  lower  in  the  amount  of  albumen  which  it  con- 
tained than  that  from  the  richer  grounds  of  the  Department,  the  con- 
ditions in  Indiana  have  reduced  t£is  constituent  to  a  still  lower  pointy 
and  in  the  forms  in  which  the'  nitrogen  occurs,  the  Indiana  specimenB 
are  remarkable.    In  those  from  every  other  locality  the  amount  of  non- 
albuminiod  nitrogen  is  quite  large  at  all  stages  of  growth,  but  in  the 
specimens  ftom  the  West  it  practically  disappears  entirely  in  the  latter 
stages  of  growth.    It  is  rather  difficult  to  explain  the  causes  of  this 
vaniability,  but  it  shows  at  any  rate  the  changes  in  composition  which 
are  produced  by  environment.    There  is  a  probability  that  in  this  case 
the  inadequate  supply  of  nitxogen  which  the  plant  has  had,  as  shown 
by  the  total  amount  present,  has  made  it  necessary  that  all  should  be 
utilized  in  the  albuminoid  form.   In  this  series  of  specimens  the  general 
poverty  is  manifest  also  in  the  small  amount  of  &t  and  the  larger  amount 
of  fiber  which  is  present. 

The  first  year's  growth  of  the  plant  does  not  present  any  marked 
variation  from  the  older  grass,  while  the  single  specimen  from  Maty- 
land  has  produced  a  large  amount  of  fiber  and  a  low  amount  of  nitreg* 
enous  constituents. 

The  first  year's  growths  of  Dactylis  and  Lolium  have  been  exanodned 
in  the  same  way  as  the  Phleum. 

[Fint  yMT's  growtli.] 


Derelopmeiit :  Heftd  not  oat. 
Date  ciit..M..MM..MM 


Height. 


Ash .^... 

Fat 

Nitrogen,  tne  extract 

Grade  fiber 

Albnminoida 


Total  nitrogen 

Kitrogen  as  non*albaminoid 

Per  cent  of  nitrogen  as  non-albnminold. 


Water 

Ash 

Fat ^ 

Kitrogen,  firee  extract. 

Grade  fiber 

Albaminoida 


Daotylia  glomenitei 


46a. 


Juno  IS. 

28.am. 

1L60 
e.89 
4&06 
20.68 
12.82 

2.07 
.15 
7.8 

70.60 
2.86 
L41 
0.86 
4.28 
2.66 


1111.  Green. 


JnlylS. 


1112.Ten0W. 


JnlyUw 


10i62 

10.14 

&86 

6.95 

46.06 

52.87 

2L64 

22.44 

14.08 

8.10 

2.26 

L46 

.89 

.18 

17.8 

118 

72.80 

74.60 

2.91 

2.58 

1.00 

1.51 

18.00 

18.30 

&00 

1^70 

8.to 

2.81 

1881-1882,  p.  &51. 


1800. 


OotSS. 


10.95 

47. « 
IS.  8? 

.54 

^S 

2.03 

4.n 
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4ia 

460. 

48a 

87a 

iioa 

fc>  Hdftd  not  oat 

June  2. 
22.o.nL 
ia24 

aoi 

45.55 
15.60 

laoo 
a  01 

.60 

lao 

84.00 
2.12 
1.10 
7.29 
a48 

a  01 

June  la 
8Le.m. 
ia70 

a86 

40.60 

laoo 

14.26 

a28 

.45 

ia7 

8a  70 
a2o 

LlO 

aso 
a94 
a47 

Jnneia 

8ao.m. 

14.06 
6.18 
45.07 
17.84 
ia85 

aoo 

.66 

24.6 

8130 
140 
LOO 
7.98 
a  16 
198 

Jolyia 

OeL  25. 

2ae.m. 

ia87 
ass 

44.50 
20.65 
14.45 

181 
.50 

2a5 

7a  00 

182 
L88 

aso 

4.86 

ao5 

10.87 

a  31 

A  AXtrACt  •«•••■••• 

47.12 

22.40 

13.60 

n...... ........... 

117 

lon-Albaminoid... 
nitrogen  m  non* 

.40 
216 

7L60 

3.00 

1.51 

•  extxact ......... 

1158 

a86 

a86 

se  grasses  do  not  blossom  daring  the  first  year,  a  more  marked 
3  might  be  expected  than  in  the  case  of  the  timothy.  This  has 
>  be  the  case.  In  both,  the  amount  of  ash,  fiftt,  and  nitrogen  is 
the  first  year's  growth,  the  fiber  is  rather  smaller :  and  the  fiber 
sibaminoid  nitrogen,  instead  of  decreasing  towu*d  matority,  in- 
The  water  in  the  fiesh  grasses  does  not  di£fer  in  any  marked 
The  changes  are  such  as  might  be  expected  from  our  knowl- 
he  habits  of  growth  of  such  plants. 

;  the  analyses  of  DactyUs  are  data  for  a  comparison  between 
»les  cut  finom  the  same  plot,  one  of  which  was  green  and  flonr  ish- 
the  other,  growing  on  the  edge  of  the  plot,  of  yellowish  tinge. 
)r  shows  a  marked  decrease  in  its  content  of  nitrogen,  and  that 
ffered  firom  inability  to  assimilate  this  element.  The  analyses 
esting  as  an  addition  to  our  knowledge  of  the  physiology  of 


les. 


FBT7ITS  AND  YEaSTABLBS. 


last  annual  report,  1881  and  1882,  p.  656,  a  number  of  analy- 
dts  and  vegetables  were  published.  Gniese  have  been  supple- 
)y  the  following,  the  samples  having  been  collected  as  formerly, 
tfkets  of  Waedungton : 
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eoe>«Or-)ci     vcmoo      ^     iAweoSSc4 


esi 


SSS8^    SSo    8   ^S^S^PP: 


fiS88S    88«    S    SSSS^'IS^ 


SS89S8    :?S?ci 


to  A  Ci  A  V  V 


88SSS2    9S«>    a    8888S;S2 


SS9S?   88e<   S   S^r:^lS3 


SaSSSiS    88e<    3    S^8S8^d 


Q 


4 

I 

a 

ri 


M.9lM 

o 


O  o 


H   O   ^   A    '?5gu^   &fifii 


5^ 


I 

H 

Sdid 


4 


t 


9U 


VD^Mi  or  TBE 


Tim  m0lm4s  0I  mutijw  ha/m  b« 
4i7M«f  ^rihxwl^  tmnukimg  m  mfid  tmamt  «r  mtmt  Cr>  G^  wiaA 
40'Mm  tim  fmiXM  m  »  Mrat  iVMe  of  tae  ■Iiki—l  i*if  i«g  about  thoM 
^iUsmff^  why^iiinibmrHMkAe'mdTymgiM^ 

lf*cmiunmuffmmiiAf/m\jinthft9an.    The  JBosstaf  free  acid  liM  been 
fUi^mitmA  in  %km  mt^jmm  ai  pfweBt  peMlihfil^  w  it  is  aa  iaiportut 
kUctuMfti  tu  Urn  f^U^  JH^y  in  edditioo^  iboald  be  eiliBalad  Id  finm^ 
k9^iwMlf(0  of  the  MutMuA  ut  in  Ae  elbcr  cztEieL 

^i  1i^  mi^ymm  of  «eireral  TeiieCaes  of  stEBwbemee  diow  flie  Tory  di^t 
(\\ni*,fMtii*M  wt$U:h  then  it  between  tfaem^  conuting  pantdpaOj  in  tlie 
m$$im$it  of  Alj«^  preient  and  in  the  mndi  smaller  amoont  of  acidilyiB 
UtM  i'AinrUm  IMwoinip. 

*V\m*M  ¥ari4^«of  aiiparajpuaroalldistingoidiedforthelar^ 
of  fiitrogen  wbich  they  contain,  as  might  be  expected  in  snch  yet7 
}/imug  NhooU,  and  for  the  large  proportion  in  the  amide  form.    GOieadK, 
t4K)|  U  rather  high  and  variable. 

Tha  banana  la  remarkable  from  the  fBx^  that  it  contains  more  nitto- 
gAii  tvm  extracti  consisting,  probably,  largely  of  starch  than  any  fieeh 
vugiitiitile. 

Ill  the  dry  substance  of  the  cncnmber  the  nitrogen  rons  np  to  a  high 
imroaiitiiga,  as  do  the  non-albuminoid  forms  in  which  it  exists,  but  owing 
141  tho  extremely  large  percentage  of  water  it  is  not  so  manifest  in  flie 
ft'onh  vegetable. 

'llie  attention  of  tlie  casual  reader,  unacquainted  with  the  composition 
of  t\H)(lH  of  this  sort,  is  called  to  tne  large  amount  of  water  whichall 
vagetablea  contain.  In  devouring  a  pound  of  an  ordinary  fruit  onB 
naom^  less  ttiau  two  ounces  of  solid  substance. 

Tha  remaining  analyses  demand  no  ftirther  explanation.  That  of 
It^uunis  la  to  be  considered  as  a  substitute  for  the  analysis  previondr 
imhlUUedi  which  is  incorrect  in  many  respects,  owing  to  the  manners 
ury  lug«  In  a  more  extended  way  the  following  analyses  of  melons  hs^e 
Ihhmi  caiTlcil  out,  that  is  to  say,  with  the  difEorent  portions  of  the  fnot 
ill  itHl  (uul  aual>'«ed  separately : 
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FBU1T8  (PX7LP  A2n>  J  UICB)— GontiBiied. 


pereent. 

Dgfn  frM  flxtnoi. .  do . . 
le  fiber...... ......do.. 

mwi........»»»..»Qo«  I 

InitcoMB  .....•■■do., 
■•lb.  BiuOMn  ....  .do. , 
D«iil  of  tmal  nitrogen 
non-elb per  ot.. 


Ojp«y  wntermcloB. 


• 

8 

;3 


.86 
5.59 
L41 
L43 

.230 
.161 

70.0 


.72 

5.64 

.55 

.89 

.145 
.100 

60l0 


U 


8.63 
26.16 
12.43 

&01 

L280 
.134 

10.5 


^ 

a 


\ 


6.632 
.118 
.018 


ZTntmeg  melon. 


^ 

a 


.50 

6.17 

.88 

.62 

.009 

.040 

40.4 


• 

8 


.18 

17.40 

2.18 

L86 

.216 
.108 

50.0 


5^^ 


\ 


8.41 
.50 
.079 


I 


5.47 

.91 

1.46 


*  Not  ftnalyied. 
LLYSES  OF  VEOETABLES  AT  DIFFEBENT  STAGES  OF  DEVELOPMENT. 

Lnalyses  of  a  number  of  vegetables  at  different  stages  of  develop- 
nt  have  been  made  from  specimens  collected  in  the  gardens  of  the 
partment.  They  show  plainly  the  changes  which  the  plants  undergo, 
longh  there  is  idways  dif&cnlty  in  collecting  specimens  which  repre- 
t  an  unbroken  series. 

DEWING'S  BLOOD  TUBNIP  BEET. 

V'ith  one  exception  the  plants  have  been  divided  into  roots  and  tops. 
)y  were  large  and  well-developed. 

DEWING'S  BLOOD  TUBNIP  BEST. 


Bntlre 
plant 

Topi. 

•4 

1 

i 

1 

i 

• 

16 

•< 

1 

• 

g 

2S 

1 

i 

btorlengtli e.m.. 

rage  wetgntof  one.  .gmmt. 

.mm percent. 

2& 

28.82 
5.45 

85.04 
7.21 

28.48 

2.74 
Lll 
29.7 

9a  12 
2.85 

.54 
8.46 

.71 
2.32 

9. 
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26.88 
&29 

88.86 
8.88 

2&59 
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L17 
28.6 
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2.63 
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8.82 
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2L51 

8.44 
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26.6 
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L97 
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8.34 
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8.06 
.87 
28.4 
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2.76 

.57 
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L88 
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in.  5 

28.65 
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a24 
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.86 
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L41 
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8.21 
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LOO 
2.44 

'27.'o' 

2L14 
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tgenfreeeztmot do.. 

e  Boer  ...............cio.. 
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>gen  M  non-alb do. . 

u  nitrogen  aanon-alb.do.. 
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L04 
80.4 

8L07 
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do.. 

»gen  ft«e  extract do.. 

eflber do.. 

men  . ........ ...... ..do.. 

.78 
8.07 
L53 
a87 
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Height  or  length •.......&  m. 

Breadth do.. 

A. verago  weight  of  one grams . 

Ash percent.. 

Pat do.. 

Nitrogen  free  extract do.. 

Crude  iiber » do., 


Albumen do. 

Total  n i trogen do. 

Nitrogen  aa  non-albnrninoid.  ..do. 
Per  ot.  of  nitrogen  as  non-alb. .do. 


Water 

Fat 


.do. 
,.do. 
..do. 


Nitrogen  free  extract do. 

Crude  iiber.. ••..•......•••. ...do. 

Albumen do. 


Boot*. 


« 


^ 

-^ 


12.16 
2.46 

63.87 
7.70 

13.81 
2.20 
1.11 

50.5 

87.04 
1.58 
.32 
8.27 
1.00 
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77.21 

5.79 

5.00 
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8.3 

86.80 

1.24 

.22 

10.10 

.77 

•    .78 
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2L7 

7.37 

2.00 

76.41 

5.31 

8.91 
1.42 
.91 
64.2 

83.40 

1.22 

.33 

12.69 

.88 

1.48 


5.4 
64.5 

7.21 

1.34 

77.77 

6.68 

7.00 
Lll 
.49 
44.3 

86.69 
.96 
.18 

10.35 
.80 
.93 


9 


6.5 
95.0 

7.81 

Lll 

73.39 

6.67 

12.02 
1.93 
L20 

62.2 

87.80 
.95 
.14 

&95 
.60 

L47 
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6.5 
49.29 

6.25 

1.06 

76.51 

4.39 

1L09 
1.77 
1.28 

72.3 

83.08 

1.18 

.18 

12.98 

.76 

1.88 


.4 

5.4 
74.0 

7.88 

.71 

75ul6 

4.98 

1L32 
L62 
L29 

70.9 

8&83 

L16 

.10 

1L03 

.71 

L66 
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0 
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190. 

10.14 
07.01 

liOl 
tM 
1.47 
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89.46 
LU 

.14 
T.16 

.14 
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The  tops  or. leaves  are  seen  to  exceed  in  weight  the  roots  nntil 
August,  when  the  former  transfer  their  substance  to  the  latter  and 
prepare  to  wither.  In  the  tops  the  ash  is  much  larger  at  all  tunes, 
although  in  the  roots  it  increases  steadily.  The  same  niay  be  s^i 
of  the  fat,  except  that  it  decreases  relatively  in  the  roots.  The  fiber 
in  the  tops  varies  in  no  regular  manner.  In  the  roots  it  decreases 
until  the  very  last  specimen,  and  even  in  this  it  is  somewhat  smaller 
in  amount  in  the  fresh  beet.  The  nitrogen  is  rather  irregular  in  both 
leaves  aud  roots,  but  although  falling  in  the  middle  of  summer,  increases 
toward  the  maturity  of  the  plant.  The  non-albuminoid  forms  of  this 
constituent  are  much  more  plentiful  in  the  roots,  and  greater  in  amount 
late  in  the  season.  The  water  in  the  plant  varies  much.  The  leaves 
dry  out  in  October  and  the  roots  absorb  moisture.  In  fact  the  activity 
in  the  root  is  large  as  the  season  of  growth  ends.  It  is  plainly  storing 
up  material  for  the  next  season's  growth. 


EABLY  LONGK  OBANGE  CABBOT. 


This  root  crop  has  been  analyzed  in  the  same  way  as  the  beet. 
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1.78 
8.85 
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28. 
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4.97 
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1.35 
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16.07 
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18.57 
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81.80 
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17.18 
5.07 

53.93 
8.60 

15.22 

2.43 

82.40 

3.20 

.94 

10.03 
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2.88 


s 
i 


36i 
267. 

16.03 
4.67 
50.56 
11.47 
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85.40 
2.47 
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rlength 
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fVee  extract..... 
ter 


.per  ct. 
...do.. 
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free  extract do. 

^&  ••••••  ••••••  •«••••  ••  Uv •  t 

I do.. 


(») 


.4 

22.17 
8.78 

67.78 
5.37 

10.80 

L73 

88.40 

2.57 

.44 

6.71 

.62 

1.26 
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11. 


.94 

13.13 

6.07 

57.13 

13.77 

9.90 

1.59 

88.20 
L55 
.72 
6.74 
1.62 
L17 


I 


29. 


16 

12.21 
2.71 

67.85 
7.87 
9.86 

1.49 

87.40 
1.54 

.U 
8.55 

.90 
L18 


•9 


1! 


18.2 


11.00 

4.64 

62.11 

12.27 

0.80 
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1.86 
.57 
7.64 
1.51 
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^ 
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fH 

•? 

^ 

1 

i 

• 

1 

■ 

:3 

80. 

30. 

30. 
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3.0 
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88 

74 
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10.45 
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0.88 

3.61 

5.17 

3.21 

71.11 
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68.30 

7.13 

8.01 

7.08 

7.70 

a27 

10.54 

1.23 

L32 

1.60 

87.30 

87.50 

84.30 

1.33 

1.26 

1.55 

.46 

.66 

.50 

0.03 

&44 

10.74 

.00 

1.11 

1.25 

.08 

1.03 

1.66 

51. 
0.6 
607 


10.26 
4.56 
58.33 
11.76 
15.00 

2.41 

86.80 
1.34 
.62 
7.70 
1.55 
1.00 


\  much  like  the  preceding  plant  in  its  manner  of  ^owth,  but  the 

contain  more  ash  than  the  beet  in  the  earlier  periods,  and  more 

all  times.    The  nitrogen  free  extract,  too,  is  smaller  in  amount. 

nitrogenous  constituents  there  is  not  a  great  difference,  and  the 

do  not  seem  to  have  suffered  so  much  depletion  in  the  l^ter 

<5?aONS— aiANT  BELLA  BOCOA. 


specimens  of  onions  which  were  collected  for  analyses  were  un 
ately  dwarfed  in  size  by  lack  of  cultivation  and  proper  thinning 
rly  in  their  growth.    The  measurements  show  the  bulbs  to  be 
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ONIONS  {Qrant  ddUt  roeeah 


Entire  plant. 

Topa. 

Bnlhi. 

1 

n 

1 

• 

§ 

si 

1 

• 

ei 

i 

• 

t 

•3 

• 

S 

H 
H 

Height  or  length cm. 

14. 

85i 

85i 

86. 

20. 

80. 

3.7 
15. 
45.4 

0l35 

&39 

6L48 

10.64 

12.24 

L96 
.01 
46L4 

87.10 
L20 
.82 
7.87 
L36 
L67 

iO 

Ay.  weight  of  one.  .grmms. 
Per  cent,  of  part. . .  .per  ct . 

F*t do.. 

Nitrogen  fkee  ecctraot .  .do . . 
Fiber do.. 

4. 

3. 
22.6 

10.67 
6.66 
56.55 
13.62 
12.50 

8.00 

•L05 

.05 

.60 

6.06 

L22 

L12 

30. 

77.4 

16.00 
6.81 
88.26 
1&82 
2L12 

8.38 
LOO 
82L2 

0L48 
L28 
.68 
8.26 
L60 
L80 

64.6 

15.14 
6.60 
48.00 
10.90 
20.18 

8.23 
L03 
8L0 

0L18 
L84 

.50 
4.23 

.97 
L78 

87.8 

1&86 
2.17 
49.67 
12.83 
18.58 

2.07 
L62 
5L2 

00.80 
L64 
.21 
4.81 
L24 
L80 

82.2 

2L78 
6.14 
80.64 
10.21 
22.28 

3.56 
LOO 
80l6 

80.70 
8.22 
.63 
4.06 
L04 
2.27 

10.17 
7.21 
50.21 
12.25 
20.16 

8.22 
L08 
82.0 

00.71 

.94 

.67 

4.67 

L14 

L87 

15.08 
7.93 
4L04 
15.76 
10.85 

8.10 
.86 
27.7 

0L18 
L41 
.70 
8.64 
L40 
L72 

llSl 

57.55 

«l77 

17. » 

Total  nitrogen do.. 

mtrogen  as  non<alb.  ..do.. 
Perot,  totaln.  non-alb..do. . 

water  ■••••.••••••■••«.cio.. 

Aah........*T...r....  do.. 

in 

L44 

a2 

83.52 
.12 

1^ do.. 

.31 

mtrogen  free  ezttact. .  do. . 

173 
.0 

LI 

The  analyses  show  that,  as  in  other  biennials  of  this  nature,  which 
store  a  large  part  of  their  nonrishment  for  the  second  year's  growth  in 
the  root  or  corm,  the  tops  gather  large  amounts  of  ash,  fat,  and  nitrog- 
enoos  substance,  which,  later  in  the  growth  of  the  plant,  are  trans- 
fenred  to  tiie  root.  In  this  variety  the  amount  of  non-albuminoid 
nitrogen  in  the  root  is  large,  but  not  as  much  so  as  in  some  specimens 
examined  previously. 

All  the  measurements  which  have  been  given  in  these  and  other 
analyses,  as  well  as  the  weights,  are  in  the  metric  system. 

Cabhag9  and  UUwie, 
CABBAGB  (HBNDBBSOK.) 


Constltaenta,  ^(to. 


Height  or  length c.  m. 

Averafce  weight  of  one grama. 


Aah perct. 

Fat do.. 

Nitrogen  free  extract do.. 

Fiber do.. 

Albiynen • do.. 

Total  nitrogen do.. 

Nitrogen  aa  non-albnminoid do.. 

Per  oent.  of  total  nitrogen  as  non-albuminoid do . . 


Water. 


Fat 

Unttogen  free  extract 

Fiber 

Albumen  ..•••>■•••••«. 


.do.. 

do.. 

.do.. 


»•••  ^a»*«**  •••»•••••••••••••  •UO« 

do. 

do. 


Entire  head. 


« 
a 


28. 


20.40 
5.77 

33.27 
8.11 

23.96 

3.73 
L20 
32.2 

88.39 
3.43 

.67 
3.86 

.94 
2.71 


i 

i 


33. 

'406. 

20.18 
5.61 
40.53 
10.48 
23.30 

a72 
1.63 
43.8 

87.30 
2.55 
.68 
5.11 
1.32 
2.94 


3 

m 

i 


t 

H 


30. 
549. 


30. 
1926. 


19.38 

16.50 

5.27 

4.34 

45.61 

45.28 

11.09 

12.07 

18.71 

2L72 

2.99 

3.47 

.50 

1.48 

16.8 

42.7 

86.01 

87.46 

2.70 

8.08 

.74 

.64 

6.88 

5.60 

1.55 

1.51 

2.62 

2.72 

Interior. 


9 

8 


43& 


*  Beginning  to  head. 


tWeUaet. 
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LETTUCE. 


ConttitaentB,  &o. 


0.  m. 

^T«nge  weight  of  one . . .  .gnmB. 
cent,  of  put percent. 


yitrogen  free  extract. 


d^Ubnmea 


do.. 

do.. 

do.. 


7otsl nitrogen  ^..............do.. 

Ifitrogen  m  non*ttIlmniinoid ...  do. . 
Per  cent  of  total  nitrogen  m  non- 
albuminoid 


percent.. 

• do.. 

nitrogen  free  extract do.. 

.AaDunien  .■.«>••>..*.«•>•«.. ••do.. 


Entire  plant. 


I 


28. 4n 
S.32 

32.08 
9.  oO 

26w28 

4.20 
2.22 

52.8 

M.80 
L40 

.30 
L80 

.56 
1.47 


I 


47.52 
4.10 

24.86 
7.80 

18.14 

2.59 
.92 

85.5 

90.08 
4.72 

.42 
2.42 

.78 
1.80 


« 


98. 


21.08 
&80 

40.70 
a25 

28.17 

8.71 
L18 

81.3 

95.02 
L05 

.84 
2.08 

.41 
1.16 


9 


17. 
258. 


19.82 
6.84 
3L30 
16.51 
26w73 

4.27 
2.13 

49.9 

94.50 
1.08 

.37 
L60 

.84 
L46 


3 


81. 
286. 


18.55 
8.04 
33.09 
17.36 
24.98 

3.99 
1.77 

44.4 

94.31 
.94 
.46 

L88 
.99 

1.42 


•3 

*-9 


80. 
287. 


14.40 
7.02 
44.80 
12.84 
2L35 

a  41 
1.25 

88.8 

91.50 
1.22 
.60 
3.77 
LOO 
1.82 


Stem. 


"3 

*-9 


85. 
287. 
41.08 

10.23 

6.64 

53.32 

23.23 

7.58 

L21 
.57 

47.1 

88.48 
L18 

.65 
8.15 
2.68 

.88 


Leaves. 


"3 


68.02 

12.49 
6.91 
4&86 
18.70 
1&54 

2.65 
.56 

2L1 

86.28 
1.71 
.95 
8.22 
2.57 
2.27 


These  analyses  show  that  both  of  ^  the  plants  are  very  highly  nitrog- 
enoQS,  have  very  little  fiber,  much  oil  and  ash,  and  the  smallest  amount 
of  nitrogen  free  extract.  Kon-albnminoid  nitrogen  is  present  at  all 
periods  of  growth  in  quite  large  amount.  In  the  cabbage  it  decreases 
at  first,  afterwards  increasing,  and  in  the  interior  of  the  head,  when  the 
crop  fB  gathered,  is  unusually  large. 

NON-ALBUMINOID     NITBOGEN    IN    DEOLDUOTTS    TBEES    AND    IN    THE 

CONIPEB.S:. 

The  universal  presence  of  non-albuminoid  nitrogen  in  the  vegetables 
which  have  been  analyzed  made  it  of  interest  to  see  in  what  way  trees, 
both  deciduous  and  evergreen,  were  related  to  this  form  of  nitrogen. 
Analyses  have  been  made  of  the  leaves  of  Acer  dasycarpum  and  Abies 
exeelia  at  intervals  in  their  growth. 

SPBUCE  NEEDLES. 


ConstltaeDts. 


Aah percent.. 

Fat do. 

Kitrogen  free  extract do. 

Grade  fiber .......do. 

Albumen •.. do. 


- 


Total  nitrogen do.. 

Nitrogen  as  non-albwninoid 

Per  cent,  of  nitrogen  as  non  albn- 
mincdd percent.. 

Afth - do.. 

I^itrogen  free  extract do. 

Cnide  fiber do. 

Albumen -- do. 


3.40 
1&85 
49.84 
1«.M 
12.42 

LOO 
.26 

13.1 

80.60 
L05 
2.98 
9.67 
3.29 
2.41 


0 


4.18 
12.12 
62.38 
20.94 
10.38 

L66 
.21 

12.7 

77.00 

.96 

2.79 

12.05 
4.82 
2.88 


i 

*-9 


4.04 
10.57 
44.94 
82.04 

8.41 

1.84 
.16 

1L8 

75.40 

.99 

2.60 

11.06 
7.88 
2.07 


• 

Mi 

«> 

IS 

^ 

iH 

»-• 

« 

1 

>* 

1 

t 

►» 

1 

• 

§ 

• 

1 

i 

4.87 

2.85 

4.56 

5.01 

11.24 

11.84 

9.86 

10.18 

48.14 

49.02 

63.45 

49.94 

27.87 

22.14 

24.91 

27.38 

&88 

9.15 

7.73 

7.40 

1.42 

1.48 

L24 

L20 

.19 

.22 

.10 

.08 

18.4 

15.1 

&1 

6.7 

7L60 

67.20 

64.30 

68.70 

1.24 

.94 

L63 

1.67 

8.19 

3.88 

3.34 

3.20 

18.68 

16.08 

19.08 

1&64 

7.77 

8.90 

&89 

8.67 

2.62 

3.00 

2.76 

2.42 

5 


6.37 
10.33 
50.66 
23.97 

9.67 

1.55 
.23 

14.8 

66.70 

2.32 

4.47 

21.94 

10.38 

4.19 


16^—^83 
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MAPLS  LEATBS. 


CiHistitaeBta,  4Lo. 


Ash per  ct. 

F»t do.. 

Nitroepn  free  extract do.. 

Crude  fiber do.. 

Albumen • do.. 

Totol  nitrogen do.. 

Kftnogen  m  non-albiiininoid  ..••.. ..do.. 

Per  cent  of  nitrogen  ts  non-albnmiaoid do. . 

Water do.. 

Ash do.. 

Pat do.. 

Nitrogen  free  extract do.. 

Crude  fiber do.. 

Albumen do.. 


^ 

« 

m5 

^4 

a 

s 

a 

0 

a 

9 

d 

»!^ 

•^ 

*^ 

^ 

^ 

m 

• 

• 

5.78 

6.82 

5.95 

6.35 

a  47 

18.17 

17.48 

17.08 

13.70 

12.18 

45.63 

47.  d9 

52.50 

56.58 

54.68 

1.1. 34 

9.80 

8.41 

7.37 

10.40 

17.13 

17.91 

16.16 

17.00 

14.27 

2.74 

2.87 

^60 

2.72 

2.28 

.28 

.41 

.83 

.25 

.26 

10.6 

14.3 

12.7 

9.2 

1L4 

67.50 

68.10 

62.30 

73.50 

78.70 

1.86 

2.17 

2.24 

1.68 

2.05 

5.90 

5.97 

5.11 

8.37 

2-96 

14.82 

15w34 

19.79 

15.00 

18.2ft 

4.34 

8.12 

8.17 

1.95 

2.58 

5.58 

5.70 

6.09 

4.50 

3.47 

s 

s 


48l4I 

10.83 

ia47 

Ltt 

.11 
7.7 
19. 49 

1» 

&n 

l&M 
2.31 


The  results  show  a  small  amount  of  the  nitrogen  in  non-albaminoid 
form^  pointing  to  the  conclusion  that  the  amides  do  not  play  as  import^ 
ant  a  part  in  the  large  as  in  the  smaller  plants;.  In  both  series  there  isft 
decrease  in  the  end  of  July,  and  iqcrease  in  Octoberi  somewhat  as  has 
been  found  in  grasses. 

The  Sotol.    Ikuti/lirion  Texanum. 

This  interesting  plant  was  brought  to  the  attention  of  the  divisioo  in 
February,  1882,  by  Messrs.  Green  and  Siebert,  of  Kew  York,  who  ob- 
tained it  from  a  correspondent.  '^  who  had  lately  bought  a  large  tract  of 
land  in  the  western  counties  of  Texas,  near  the  Eio  Orande  Eiver,"  and 
found  upon-  it  ^<  a  very  large  number  of  a  plant  called  there  sotol,  the 
shape  somewhat  of  a  very  large  pineapple  or  a  large  cabbage." 

Sheep  are  said  ^'  to  be  very  fond  of  this  sotol  and  thrive  upon  it," 
and  ^4t  is  said  to  contain  sugar."  '<  The  plains  covered  by  it  look  like 
a  vast  cabbage-field,  and  sheep  feeding  upon  it  go  without  water  for 
many  weeks."  ''The  Mexicans  use  it  to  make  a  sort  of  liquor,  and,  it 
is  supposed^  to  be  owing  to  the  sugar  it  contains." 

In  reply  to  a  request  for  further  Information  and  specimens,  an  entire 
plant  was  forwarded  to  the  Department,  and  the  following  accoant  of 
its  uses: 

Of  the  sotol  only  the  bulb  is  used  as  feed.  Tbe  shepherd  carries  a  lar£e  knife  with 
which  he  splits  the  bulb,  of  which  the  interior  is  soft,  and  readily  eaten  by  shee^.  Aft^r 
getting  accustomed  to  its  use  there  is  no  necessity  for  the  kniie,  the  sheep  being  ft|)'^ 
to  pull  off  the  sharp  outside  leaves,  and  reach  the  softer  and  more  palatable  portion 
of  the  bulb.  Sheep  fed  on  it  can  do  without  water  in  the  winter  for  four  or  fire 
months.  The  Mexicans  eat  it,  and  prepare  it  for  use  as  follows :  They  make  an  excft' 
vation  large  enough  to  hold  six  or  eight  solot  stocks,  and  a  large  fire  having  been 
made  in  the  hole,  the  ground  is  tbourougly  heated.  Then  all  is  taken  out  but  a  M  fi 
live  coals  at  the  bottom,  upon  which  the  sotol  is  placed  aud  covered  with  eaitii* 
After  remt^iniuff  for  ten  or  twelve  hours  it  is  taken  out,  and  presents  a  brown  jnioy 
appearance,  and  has  a  sweet  taste.  It  grows  abundantly  in  Western  Texas  and  Mexico 
on  a  rooky  and  sraveUy  soil,  and  prospers  in  the  driest  seasons.  After  roasting  it  \* 
fermented  and  distilled,  and  sold  ander  the  name  ''sotol  mescal,"  possessing  very  in* 
toxicating  properties.    It  is  a  favorite  beverage  of  the  lower  class  of  Mexicans. 

From  tne  leaves  they  gain  a  very  strong  fiber,  which  is  used  In  making  ropeS) 
•aoks,  dto. 
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From  the  specimens  forwarded,  the  plant  proved  to  be  Dasylirion 
^^exanumj  which  is  characterized  as  follows  in  Watson's  Bevision  of  the 
^orth  American  Liliace^:* 

Z).  Texanum  Scheele.  Candex  2  to  5  feet  high,  bearing  a  dense  rosette  of  leaves. 
^Dd  flowering  stem  8  to  10  feet  long ;  leaves  light  green,  3 or  4  feet  long,  4  or  5  lines  broaa 
O6low  and  attenuate  upward,  splitting  into  coarse  fibers  at  the  apex,  the  serrulate 
ifiargin  armed  with  hooked  teeth  a  line  long  and  3  to  6  lines  apart ;  the  dilated  base 
Harrowed  gradually  into  the  leaf,  entire ;  panicle  2  to  3  feet  long,  very  narrow ;  the 
partial  panicles  erect  or  snbereet,  and  abont  3  Inches  lone,  eonalins  the  broad  snbtend- 
ing  bracts ;  racemes  an  inch  or  two  long,  ascending:  floral  bractlets  broadly  ovate, 
acute,  laceratelv  toothed,  abont  a  line  long ;  periantn  a  line  long ;  firuit  3  to  3|  lines 
long,  on  pedicels  a  line  long,  broadly  elliptical,  the  rather  narrow  wings  continued 
above  and  adnate  to  the  style  (or  attenuate  apex  of  the  body)  its  whole  length ;  seed 
(immature),  1^  inches  long,  acute  at  both  ends.  Lumaea,  23,  140.  D,  fframin\folium. 
Baker  Trim.  Joum.,  Bot.,  10,  279.    Mainly  W.  Texas,  Eastern  New  Mexico. 

This  description  gives  an  idea  of  the  appearance  of  the  whole  plant, 
but  it  is  only  the  ^'  dense  rpsette  "  of  leaves  at  the  summit  of  the  caudex 
which  is  of  economic  value.  The  ex4;erior  of  this  portion  of  the  plant  is 
formed  of  the  bases  of  leaves  which  have,  to  a  large  extent,  passed 
away.  They  are  blackened  and  hard,  whereas  on  their  removal  the 
bases  of  the  interior  leaves  of  a  newer  growth  are  yellow  or  yellowish 
white,  shining,  and  to  a  certain  degree  succulent  They  are  closely 
appressed  to  the  flowering  stem. 

The  head  under  examination  weighed  2,954  grams,  or  about  6^  pounds. 
The  interior  soft  portion  weighed  920  grams,  or  31  per  cent,  of  the  whole. 
From  this,  by  means  of  a  press,  38.3  per  cent  of  juice  was  obtained, 
having  a  specific  gravity  of  1.1404,  and  containing  32  per  cent,  of  solids. 
With  Fehling's  solution  there  were  found  to  be  present  substances  of  a 
reducing  nature  equivalent  to — 

Per  oent. 

Glucose : 66 

Sucroae 96.44 

In  the  outer  hard  and  dry  portion  there  was  still  sufScient  water  to 
furnish  16.4  per  cent,  of  juice  having  a  specific  gravity  of  1.212,  and 
containing  46.2  per  cent,  of  solids,  and  after  adding  50  per  cent,  of  water 
to  the  bagasse  a  juice  was  expressed  containing  just  the  water  em- 
ployed and  17  per  cent,  of  solids,  and  having  a  specific  gravity  of  1,073. 
The  first  of  these  juices  reduced  Fehling's  solution  in  the  equivalent 
of— 

Per  cent. 

Qluoose.... A 4.53 

Sucrose 37.70 

and  the  more  dilute  in  the  equivalent  of— 

Per  cent. 

Glucose 1.16 

Sucrose • 15.44 

which  together  make  an  equivalent  of  about  18  per  cent,  of  sugar  from 
the  outer  husks.  In  the  interior  more  than  10.5  per  cent  exists,  and  in 
the  whole  head  probably  more  than  15.5  per  cent,  of  sugars. 

The  sugars  have  been  mentioned  for  con\enience  as  glucose  and 
sucrose,  but  that  there  is  none  of  the  latter  substance  appears  from  the 
fact  that  no  crystals  can  be  obtained  from  the  juice  on  defecation  and 
careful  evaporation,  even  on  standing  a  year,  and  because  the  juice 
polarizes  30°  to  the  left,  characterizing  it  at  once  as  a  new  sugar,  as 
there  is  no  sugar  with  such  a  rotatory  power  which  does  not  reduce 
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Fehling's  solution  before  inversion.  The  possibility  of  the  presence  of  a 
glucoside  arises,  and  this  leads  one  to  examine  with  interest  tiie  obser- 
vations of  Dr.  Oscar  Loew  upon  the  true  mescal,  including  several  agave 
species.  He  found  that  the  leaves  of  tiiie  unopened  hei^  were  roasted 
by  the  Indians  in  a  way  similar  to  that  which  has  been  described  for 
the  sotol,  and  that  a  fermented  drink  or  mescal  was  made  from  it.  An 
analysis  showed  the  presence  of  no  starch,  and  this  is  the  case  with 
Dasyliriony  and  that  the  sugar  which  abounded  in  the  plant  was  a 
glucoside,  readily  converted  into  glucose  and  citric  acid.  In  many 
other  respects  there  is  an  agreement  in  the  comx>osition  and  applica- 
tions of  the  two  plants.  The  quantity  of  material  at  our  disposal  has 
prevented  a  more  complete  examination  of  the  nature  of  the  glucoside 
present  in  the  sotol,  but  tiie  ibllowing  preliminary  proximate  analysis 
has  been  made: 

Analjfiis  qf  DasyUrion  Texanun^^Boft  interior  of  head, 

Pareest 

Frevih  substance  contains  water 65.00 

The  air-dry  substance— 

Water 4.17 

Ash 4.23 

Ether  extract  (oil,  &c.) ••••...  3.30 

Resins,  &o.,  insoluble  in  water,  soluble  in  80  per  cent,  alcohol ..••  2.50 

Sugars,  ^c,  soluble  in  80  i>er  cent,  alcohol  and  water  • 31.54 

Gum - 3.04 

Undetermined 26.72 

Crude  fiber 16.44 

Crude  albumen  (N.  X  6.25) a06 

100.00 

As  a  fiber-plant  the  sotol  may  be  of  a  certain  value  in  the  countries 
in  which  it  grows,  but  owing  to  the  shortness  of  the  cells  it  can  be  of  no 
commercial  importance. 

As  a  food-plant,  in  the  more  or  less  desert  districts,  it  is  without  doubt 
of  great  value,  but  bej'ond  its  native  growth  it  will  probably  never  be 
a  prominent  source  of  subsistence  for  man  or  animals. 

MISOELLAinBOTJS  VITOSK. 

A  large  amount  of  the  time  of  the  division  has  been  employed  in  work 
of  an  extremely  miscellaneous  character.  The  results  which  are  of  any 
general  interest  have  been  collected  for  publication  in  the  following 
rorm: 

NATURAL  FEBTILIZINa  MATERIALS. 

BAT  OUANO.  . 

A  bat  guano  from  M.  M.  Dyer,  Mountain  Home,  Ark.,  is  a  valuable 
deposit,  similar  to  many  which  have  been  found  throughout  the  south- 
west portion  of  the  United  States.    It  contains — 

Percent. 

Nitrogen 9.09 

Equivalent  to  ammonia l^lj 

Phosphoric  acid C^ 

Equivalent  to  phosphate  of  lime K52 

Its  value  would  be  approximately  $50  per  ton  on  the  basis  of  valua- 
tion of  commercial  fertilizei'S  in  use  in  the  Agricultural  Experiment 
Stations. 
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>ther  bat  guano  from  D.  G.  Bushnell,  Saint  Louis,  Mo.,  contains — 

Per  cent. 

n 5.78 

lent  to  ammonia 7,73 

oricaoid '. 8.80 

lent  to  phosphate  of  lime..... 19. 21 

\  woald  have  an  approximate  valne  of  $140  per  ton. 

FLORIDA  MUCK. 

lUck  from  the  Florida  Keys,  which  is  said  to  occur  there  in  great 
ance,  was  brought  to  the  Department  by  Lieut.  Kossuth  Niles, 
N.  An  examination  showed  it  to  be  made  up  largely  of  the 
M9  of  sponges  and  organic  matter  derived  from  the  same  source, 
tains,  as  received  at  the  laboratory — 

Percent. 

e 7.05 

matter 46.19 

lie  matter  soluble  in  acid 6.09 

io  matter  insolnble 40.67 


100.00 


be  condition  in  which  it  is  collected  it  probably  contains  a  very 
amount  of  water,  which,  however,  can  be  readily  got  rid  of  by 
ig  heaps  of  the  material  to  dry  upon  the  shore  before  hauling 
he  land, 
organic  matter  contains — 


Per  cent 
..     3.53 


inorganic  matter  contains — 

Peroent. 
iricaoid • 60 

deposit  is  undoubtedly  of  local  value,  and  has  been  found  to 
e  good  results  in  market  gardening. 

FLORIDA  MOSS. 

1  Tampa,  Fla.,  a  si>ecimen  of  rotten  Florida  moss  {THUaf^dsia 
les)  has  been  received  to  determine  its  value  in  composts.  The 
al  as  it  reached  us  contained — 

Per  cent. 

70.50 

ter 29.45 


100.00 

dry  moss  consisted  of— 

Per  cent. 

matter 56.13 

43.87 

I  in  OTsanic  matter 1.17 

ricaciaPt  Os  ? T 

CO iinthe  ash .' t2.35 

[noss  is  therefore  of  no  greater  value  than  any  ordinary  material 
table  growth. 
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FLORIDA  MARL. 

Tliroughout  the  whole  State  there  are  numeroas  marl  beds  from  which 
a  great  many  samples  have  been  sent  to  the  Department  and  analyzei 
As  a  mle  they  consist  simply  of  carbonate  of  lime  with  greater  or  Ictt 
percentage  of  sand  or  other  insoluble  matter.  Now  and  &en,  howeTer, 
a  deposit  of  some  value  is  found*  In  the  past  year  two  have  been 
analyzed,  one  of  which  containted  about  13  per  cent  of  phosphoric  acid 
and  another  from  0.  J.  Schoonmaker,  Sanford,  Orange  County^  Florida, 
2.86  per  cent 

The  amount  of  phosphoric  acid  gives  these  deposits  some  local  valoe, 
especially  the  first 

FLORIDA  PEATS. 

Four  samplesof  peats,  with  following  designations,  given  by  O.Delano, 
Spring  Garden,  Fla.,  have  been  analyzed: 

1038.  Hnmmook  Swamp  No.  1. 

1039.  Bay  Head  Muok  No.  2. 

1040.  Sayannah  Maok,  first  layer. 

1041.  Savanuah  Muok,  second  layer. 

As  received  they  contained  the  following — 


Constitnents. 

1038. 

1089. 

IMO. 

IMl. 

Water 

62.83 
47.17 

4«.97 
ft3.0S 

e&32 

8S.88 

KfS 

Solid  matt«r 

a  18 

The  dry  peats  contain  the  following — 


ConstitaenU. 


KitrogeB,N 

Ph<«piioric  acid,  PsOs 
PotMh«KsO 


1038. 


2.43 

None. 
Trace. 


1039. 


LW 
.136 
Trace. 


1040. 


3.16 
.186 
Traoa 


lOil. 


1» 
.114 
Tnca 


GRie  mineral  matter  or  ash  consists  of  the  following — 


ConstitneDts. 

1038. 

1039. 

1040. 

1041. 

Total  asb...i 

9.61 
2.58 
3.88 
8.17 

0.45 

.({3 

1.10 

7.63 

&86 
2.  £6 
2.  CI 
3.39 

17.04 

Soluble  in  water ................................................. 

140 

Soloble  in  acid.  ...................................................... 

It  S3 

Inaolnble ■ 

9i33 

The  above  results  calculated  to  the  peats  as  received  are: 


Constitaexits. 

1038. 

1039. 

1040. 

Ji     IrTOffftll    _.....-.    A.......    ^.    ....... . ^...............W..     ..:...    ....»•«•• 

1.15 

Kune. 

1.22 

1.50 
4.54 

.88 
.072 
.33 
.03 
4.U5 
6.U1 

.73 

.063 

.M 

.88 

1.14 

2.98 

PbosDhorio  acid 

Ash  aolnble  in  water 

Asb  tolable  in  acid... 

Asb  intolable 

Total  aab 

1041. 


1.21 

.049 
l&i 
S.» 

7.  ST 
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ASH  OF  COTTON-8KED  HULLS. 

This  ash,  from  Louisiana,  was  foand  to  contain^ 

Per  cent. 

Phosphoric  acid  Pg  O5 6.58 

Potash  K«0....; 24.50 

It  would  be  worth  at  least  $28  a  ton  as  a  fertilizer. 

WASTE  PKODUCTS. 
CORN  WASTK. 

A  sample  of  moist  com  waste,  left  after  the  removal  of  the  starch 
from  the  grain,  gave  the  following  result  on  analysis : 


CoDstitnente. 

# 

Fresh. 

Dry. 

Water 

64.78 
2.08 
7.20 
3.05 
.15 
1.88 

12.54 
ZU 
8.81 

Ath 

6.77 

on 

20.40 

flAlnHlA  alhnmfnniilfi 

8.04 

01qc<M6  ...........■..••■■•..................•■■■•.■....•..•■•.•...•■.•.■•■■••..■•.... 

.42 

DaxtrinA........ ...... ...................... .......................................... 

6.38 

fiterch  inomftrn 

85w56 

Crude  fiber 

6.98 

Insoluble ftlbnmlnoidt  ...... ^- - - 

17.88 

100.00 

100.00 

There  were  traces  of  acid  in  the  waste,  but  no  ferments  were  visible 
under  the  microscope.  No  starch  could  be  detected  with  iodine,  but  in 
boiling  one  hour  with  5  per  cent,  acid  24  per  cent,  of  the  dry  substance 
was  converted  to  glucose.  Quite  a  large  amount  of  material  must  exist, 
as  appears  in  the  analysis,  in  a  form  intermediate  between  starch  ana 
glucose. 

GLtJCOSK   WASTB. 

Three  samples  of  waste  from  the  manufacture  of  glucose  at  the  Chicago 
Sugar  Befinery  have  bi^en  analyzed  at  the  request  of  Arno  Behr. 

No.  1092.     "Hnlls  of  com  dried." 
No.  1093.     "  Germs  drie<l  and  ground." 
No.  1094.     '^Gluten,  Ac,  dried." 


Constituents. 


Water 

Ash 

Oil 

Nitrogen  free  extract 

Cnide  iiber  ^ 

Albumen 


1092. 

108d. 

9.00 

4.60 

L14 

1.60 

5.25 

40.69 

85.58 

84.52 

a  18 

4.24 

12.25 

14.35 

100.00 

100.08 

1084. 


11.90 

.68 

3.77 

62.07 
.58 

21.00 


100.00 


All  the  specimens  had  an  acid  reaction,  and  contained  a  little  starch. 
No.  2  is  of  value  for  the  oil  which  it  contains,  and  No.  3  as  a  substitute 
for  cotton-seed  meal. 
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More  detailed  proximate  analyses  are  of  some  interest,  showing, 
they  do,  the  presence  of  many  transition  products. 


Conttitnenta. 

1002. 

lOBS. 

IQOi 

"Water  ...•••..... 

0.60 
L14 
&.2S 
4.90 
5.38 
8.46 
7.64 
8.05 
32.83 
6.18 
7.35 

4.60 

1.60 

40.60 

4.39 

.00 

.40 

.00 

.00 

31.92 

4.24 

9.96 

UM 

Anh 

.« 

Oil 

8.77 

Bolnble Albmninoldt ....t-.......r..^ 

li63 

Phlohapb«n4«  ^,,,,-T r-r T - 

.« 

GlaooM 

.B 

AmyloflAS  (maliose) 

.N 

Hop.^nff^'r* aolnbls  in  SO  P6ro<>iit.  alcohol ....-r.  ....•.^^t-.-r...-r.r.T 

.M 

Undetermined 

S&N 

Crude  fiber 

.58 

Invotnble  albninf  noids ......r..r.^. 

147 

^     100.00 

100.00 

lOiLM 

%  RICE. 

A  specimen  of  rice  from  J.  B.  Sample,  Summit,  Miss.,  has  the  follow- 
ing composition : 

Water  ...^ 1 .* 11.15 

Ash 90 

Oil «6 

Soluble  albumen ^ 

Insoluble  albumen 7.S6 

Glucose 98 

Soluble  starch 2.« 

Starch  by  difference 75.02 

Crude  fiber 80 

100.00 

AKALT8IS  OF  FOA  ARACHNIFOLIA,  ELU8  COUNTY,   TEXAS. 

Weight  of  fresh  clump  of  grass grams..  SO'2. 

Weight  of  air-dry  grass do —    83. 

Per  cent,  of  air-dry  grass 40.6 

Consisting  of: 

Perct.         Perct. 

Roots (26.2)  63.9 

Tops (14.4)  3ai 

(40.6)         100.0 

The  air-dry  tops  contain — 

^h^:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::^^^ ajj 

Crodefat 3.M 

Nitrogen  £ree  extract *;*^ 

Crude  fiber f'% 

Albumen ^ 

100.00 
AMERICAN  WINES. 

Four  wines  from  the  White  Elk  Vineyards,  Keokuk,  Iowa,  were  ex- 
amined with  results  as  follows: 

1874 
No.  1.  Norton's  Virginia - J^ri 

No.  2.  Ives. fjj] 

No.  .3.  Concord :^a 

No.  4.  Clinton ^°' 


.-•*•*_ 
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Conttitnente. 

1. 

2. 

8. 

4. 

Percent,  alcohol  by  weight 

9.29 

11.52 

2.57 

.49 

.946 

.331 

.441 
L  00168 
None. 

9.29 

11.52 

2.22 

.20 

.740 

.281 

.884 

.99832 
None. 

8.86 

11.00 

2.15 

.20 

.710 

.211 

.iH 

.9S732 
None. 

6.29 

Pereent.  alcohol byrolame... 

7.83 

Krtnxftive  nuittf^r 

1.81 

Aeh 

.20 

Total  acid  M  tartaric 

.710 

Volatile  acid  aa  acetic 

.178 

Fixed  acid  a«  tartaric ......x...xx... ...... 

!93?95 

Sjpecifio  gravity 

Grrape  anxar 

None. 

TANNIN. 

A  specimen  of  Rhus  Osheehii  var.  semialata  from  B.  H.  Foster^  Baby- 
lon, Long  Island,  examined  for  tannin,  contained  3.31  per  cent.  The 
determination  was  made  by  the  improved  Lowenthal  method,  and  shows 
the  sample  to  be  of  no  value  for  tannin  purposes. 

WATEBS. 

Daring  the  past  year  a  large  number  of  waters  of  various  characters 
have  been  analyzed,  among  them  twelve  remarkably  strong,  mineral 
waters  from  Texas. 

One  from  J.  H.  Stallings,  Meridian,  Tex.,  contained  757  grains  of 
solid  matter  to  the  Unit^  States  gallon,  consisting  of  soluble  silica, 
chlorides,  sulphates,  and  carbonates^  lime,  magnesia,  potash,  and  soda, 
with  traces  of  other  substances. 

A  water  from  Thomas  J.  Middleton,  Grand  View,  Tex.,  contained  44.32 
grains  per  gallon,  largely  carbonate  and  sulphate  of  iron.- 

Three  spring- waters  and  one  well-water,  from  W.  J.  Bosborough, 
Marshall,  Tex.,  were  of  a  chalybeate  nature,  containing  also  sulphate 
of  lime  and  chlorides.    The  solids  amounted  to — 

Spring  No.  1, 181.37  grains  i)er  United  States  gallon. 

Spring  Ko.  2, 143.23  grains  i)er  United  States  gallon. 

Spring  Ko.  3,  208.64  grains  per  United  States  gallon. 

Well  No.  4,  604.64  grains  per  United  States  gtSlon. 

They  were  evidently  of  similar  origin. 

Two  waters  from  Sewell  Slack,  Walder,  Tex.,  contained— 

535  grains  per  United  States  gallon. 

668  grains  per  United  States  gallon. 

They  were  both  from  wells,  and  the  solid  matter  consisted  of  potash, 
soda,  Uthia;  the  alkaline  earths  lime,  strontia,  and  magnesia ;  irou'and 
alumina  as  chlorides,  sulphates,  carbonates,  and  soluble  silicates. 

Two  well-waters  from  Isaac  Koberts,  Hico,  Tex.,  were  strong  brines 
containing  a  large  amount  of  chlorides  of  soda  and  potash,  and  small 
amounts  of  sulphates  and  carbonates  of  lime  and  magnesia.  The  solid 
matter  amounted  to^— 

Well  No.  1,  4^S  grains  per  United  States  gallon. 

Well  No.  2,  651  grains  x>er  United  States  gallon. 

Another  chalybeate  water  was  received  from  D.  Bichardson,  Baird, 
Tex.,  and  contained  of  solid  matter  489  grains  per  United  Stateis  gallon. 

This  consisted  of  carbonates  and  sulphates  of  iron,  lime,  magnesia, 
and  soda;  also  chlorides  and  soluble  silicates. 

A  sulphur  water  from  W.  Pitzroy  Statford,Elmo,  Tex.,  was  of  an  inky 
l>lack  color,  smelling  strongly  of  sulphurets  of  hydrogen ;  it  contained 
249  grains  per  United  States  gallon,  consisting  of  chlorides  and  car- 
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bonat^s  of  iron,  lime,  magnesia,  soda,  and  also  soluble  sulphates  and 

silicates.    The  color  was  due  to  the  sulphide  of  iron  held  in  snspenaon. 

In  many  of  these  waters  the  presence  of  lithia  was  quite  markecL 

KAOLINS. 

Four  kaolins  from  the  Cecil  County  Kaolin  Company  of  Marjland 
have  been  analyzed : 

I.  Cmde  buff. 
II.  Crude  white, 
in.  Washing  buff. 
IV.  Washing  white. 


Conititnenta.                             * 

I. 

n. 

IIL 

lY. 

Silica.  81 0« 

T7.(B 

18108 

1.08 

Traces. 

.13 

.48 

5.98 

77.80 

IS.  64 

.75 

Traoea. 

.14 

.45 

5.98 

48188 
87.73 
1.72 
Traoea. 

4&5I 

Almniiia.  AltOi ......•.....>...•........••.•. 

UK 

Iron  oxide.  Fe« Oi .......... ................<.............. 

L08 

Lime,CaO 

Tneea. 

Maimesia,  Ms  0 

PotMh,K!tOT.~ l.ll..][,lllV,mi]ll . 

Water/Ha'O 

13.96 

K3S 

100.78 

100.33 

100.0* 

mis 

The  effect  of  hashing  is  plainly  shown  to  be  the  removal  of  a  large 
amount  of  silica  or  sand.  The  more  hydrous  clay  remains  togetli^ 
with  the  oxide  of  iron  in  the  original  earth. 

The  chemists  who  have  assist^  in  the  preceding  analyses  are  entitled 
to  much  credit  for  the  large  amount  of  deUcate  work  which  tiiey  hare 
accomplished  with  such  successful  results.  I  am  especially  indebted 
to  Mr.  Edgar  Bichards,  Mr.  A.  E.  Knorr,  Mr.  Miles  Fuller,  and  Mr. 
William  P.  Wheeler,  for  their  assistance  in  the  investigation  of  wheat 
and  com. 

KespectfuUy, 

OLIFPORD  EICHABDSOK, 

A8ii$tant  Cl^mist 
Hon.  Oeo.  B.  Lobino, 

Commissioner. 


REPORT   OF  THE  STATISTICIAN. 


SiB:  I  have  the  honor  to  present  the  twentieth  annual  report  of  the 
Division  of  Statistics,  it  being  my  fifteenth  annual  report  as  Statistician. 

With  increase  of  facilities  the^ork  has  taken  a  broader  scope ;  with  a 
liigher  x>opular  appreciation  of  the  uses  of  statistics,  it  is  less  difficult 
bo  obtain  accurate  information,  and  with  increasing  experience  in  the 
collection  and  co-ordination  of  essential  facts,  more  reliable  and  sugges- 
tive results  are  obtained.  It  is  gratifying  to  be  able  to  report  positive 
progress  towards  higher  accuracy  and  utility  in  the  collection  and  pre- 
sentation of  the  agricultural  statistics  of  the  country. 

The  publication  of  results  of  the  Tenth  Census,  first  in  fragmentary 
bulletins,  or  in  special  reports,  then  as  a  compendium  of  the  whole,  and 
Qow,  by  order  of  Congress,  in  completed  quarto  Volumes^  opens  a  mine 
of  information,  not  only  concerning  products  made  in  a  given  year,  and 
[for  the  first  time)  the  area  on  which  these  products  were  grown,  but 
also  in  relation  to  the  composition  of  local  soils,  the  influence  of  climate 
on  production,  the  distribution  of  the  various  crops  under  cultivation, 
the  progress  of  practical  forestry,  and  many  other  important  points  in 
the  development  of  American  agriculture. 

Commercial  organizations  are  acquiring  statistical  experience,  and  aid- 
ing in  tracing  the  shipment  and  destination  of  surplus  products.  Their 
record  of  prices,  compared  with  values  on  the  farm,  affords  the  means 
of  determining  the  cost  of  handling  and  moving  crops. 

The  spirit  of  statistical  inquiry  is  abroad  in  the  land.  Publicists  and 
statesmen  are  becoming  imbued  with  it,  newspapers  have  caught  the 
inspiration,  and  pleais  and  sermons  find  forceful  illustration  through  its 
influence. 

These  are  all  evidences  of  a  higher  popular  appreciation  of  the  uses 
and  utilities  of  statistics,  and  at  the  same  time  assurances  of  a  farther 
reach  and  superior  accuracy  in  the  work.  It  is  well  known  to  statisti- 
cians that  in  the  past  the  greatest  bar  to  efficiency  in  census  work  was 
bund  in  the  ignorance,  the  indifference,  or  the  actual  opposition  of  indi- 
riduals  from  whom  primary  data  must  be  obtained.  Man,  in  the  iudi- 
riduality  and  selfishness  of  his  wild  or  savage  state,  has  not  learned  to 
neld  gracefully  something  of  his  natural  rights  to  the  general  welfare 
>f  the  community,  and  his  partly-civilized  brother  is  much  inclined  to 
^esent  as  an  impertinence  tlie  well-meaning  and  even  beneficent  attempts 
)f  the  statistical  inquirer.  He  is  suspicious,  and  fears  a  tax  levy  if  the 
uquirer  is  a  Government  official,  and  some  economic  disadvantage  if  he 
8  a  fellow-craftsman.  It  is  wonderful  to  observe  the  lingering  of  some 
mch  prejudice  in  the  minds  of  multitudes  of  no  little  intelligence  and 
i  degree  of  culture.  It  is  gratifying  to  see  these  mists  of  ignorance  and 
prejudice  disappearing  in  the  brightening  light  of  the  practical  culture 
Df  the  present  day. 

Yet  this  popularising  of  statistics  presents  aspects  both  ludicrous 
and  serious.    Statisticians  spring  up  like  mushrooms  in  every  avenue 
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of  publicity,  and  by  appropriation  of  results  of  organized  work  and  the 
unfounded  assumption  of  original  effort,  mabe  an  exhibit  that  is  fraod- 
ulent  in  its  method  rather  than  inaccurate  in  its  estimates.  Others, 
equiJly  unscrupulous,  with  an  eye  to  gain,  distort  facts  to  affect  the 
markets,  to  elevate  and  depress  prices,  from  gambling  considerations. 
This  cannot  be  prevented;  the  gambling  spirit  pervf^es  the  trading 
marts  of  the  country^  but  the  great  body  of  consumers  and  honest  mid- 
dlemen should  question  sharply  the  efforts  of  all  interested  parties  who 
aim  to  mold  public  opinion  through  printed  circulars  and  the  public 
press.  They  should  learn  to  discriminate  between  the  true  and  the  false, 
and  to  discount  the  statements  that  are  manuflEustured  to  affect  the  mar- 
ket. These  remarks  apply  only  to  statistics  deliberately  made  for  the 
purposes  of  dishonest  gahi.  To  assume  that  such  practices  are  unknown 
would  be  the  height  of  confiding  simplicity.  Nor  is  it  strange  that  in 
the  eager  hunt  for  news  reputable  public  news-gatherers  should  inad- 
vertently accept  the  statements  of  interested  persons  concerning  crop 
production. 

All  national,  State,  and  impartial  and  competent  private  crop-report- 
ing systems  should  be  welcomed  to  this  important  field  of  investigation, 
and  appreciated  in  exact  accordance  with  their  facilities  and  results. 
But  there  should  be  no  toleration  of  pretense  or  firaud^  for  which  there 
is  a  fruitftil  and  remunerative  field,  and  in  which,  unfortunately,  there 
is  likely  to  be  no  lack  of  workers. 

The  development  of  enterprise  of  this  baneM  sort  has  been  especially 
marked  within  the  last  two  years,  with  reference  to  several  important 
crops.  Com,  the  most  valuable  of  all  crops  of  the  country  next  to  grass 
(pasturage  and  hay),  has  been  systematically  and  persistently  misrep- 
resented, pKk^  30, 40,  and  even  50  per  cent,  above  possible  production, 
making  a  pretense  of  three  hundred,  five  hundred,  and  sometimes  eight 
hundreil  million  bushels  above  the  largest  crop  ever  grown,  which  was 
never  more  than  seventeen  hundred  miUions,  while  the  average  for  ten 
years  past  has  been  but  about  twelve  hundred  millions,  and  tiie  present 
domestic  requirement  for  consumption  between  fourteen  and  fifteen. 
A  fictitious  supplement  to  any  sane  or  honest  estimate,  equal  to  the 
whole  volume  of  maize  grown  in  Southern  Euroi>e,  is  deliberately  added 
to  the  highest  reasonable  aggregate,  and  presented  with  an  assumption 
of  profound  sincerity  and  confidence  that  is  calculated  to  deceive  the 
unwary  and  unintelligent^ 

It  is  the  province  of  official  statistics  to  protect  the  producer  and  con- 
sumer, by  an  accurate  forecast  of  crop  production,  against  the  specula- 
tor, who  would  confiscate  the  profits  of  the  farmer  and  reduce  the  bread 
supply  of  the  poor  without  giving  the  protense  of  an  equivalent.  Many 
millions  of  dollars  have  been  already  saved  from  this  piracy  by  official 
crop  roports. 

CROP  ESTIMATES   OP   1882. 

The  proliminary  estimates  of  quantity  of  the  principal  crops  growing 
in  1882  wero  published  in  the  annual  report  of  1881-^82.  A  careful  and 
laborious  revision  of  the  work  of  the  year,  and  the  tabulation  for  per- 
manent record,  was  made  later,  including,  with  estimat<e  of  quantity, 
the  area  cultivated,  the  yield  per  acre,  and  the  value  x>er  bush^,  pound, 
or  ton,  and  the  total  valuation  for  each  State.  These  tabulations,  uni- 
form with  those  of  provious  years,  aro  published  here  to  continue  and 
complete  the  data  for  futuro  reference. 

The  year  1882  was  one  of  nearly  average  iruitfulness,  contrasting  fa- 
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vorably  with  the  comparative  failureof  the  previous  season.  The  aggre- 
gate product,  area,  and  valae  of  cereals  (corn,  wheat,  oatS;  barley,  rye, 
buckwheat)  is  thus  compared: 


Years. 


1B80 
1881 
1882 


Prodncii 


BuihsU, 
%  718, 193, 501 
2, 060, 029, 570 
2,«09,394,496 


Are*. 


Aeret. 
120,926,286 
123,388,070 
126,568,535 


Valne. 


$1,361,497,704 
1,470,957,200 
1,468,603.303 


This  makes  the  average  yield  of  all  cereals  22.5  bushels  in  1880,  21.3 
in  1882,  and  only  16.7  in  1881.  Yet,  the  aggregate  farm  valuation  was 
greater*  in  the  year  of  lowest  production  than  in  the  year  of  greatest 
abundance.  This  is  in  accordance  with  the  law  of  supply  and  demand ; 
1880  was  preceded  by  seasons  of  large  supply  and  possessed  large  sur- 
plus stocks,  but  1882,  with  nearly  as  much  production,  followed  a  year 
of  scarcity,  high  prices,  and  depleted  stocks.  The  figures  of  valuation 
show  the  natimd  efGect  of  product  upon  price.  The  average  value  per 
bushel  was  50.1  cents  in  1880,  71.2  in  1881,  and  54.4  in  1882.  In  the  lat- 
ter year  ttAs  average  is  increased  by  the  greater  proportion  of  wheat  to 
torn.    In  1881  both  wheat  and  com  were  reduced  in  nearly  equal  degree. 

Corn  in  1882  was  not  an  average  crop,  the  yield  being  24.6  bushels 
per  acre,  while  the  average  of  eleven  preceding  years  was  26  bushels. 
J>uring  this  period  there  were  only  three  crops  of  lower  yield,  those  of 
1873, 1874,  and  1881.  There  were  six  in  succession,  1875  to  1880,  be- 
tween 26  and  29  bushels.  These  crops  had  unquestionably  much  to  do 
with  the  recovery  from  the  period  of  monetary  depression  and  the  return 
to  specie  payments. 

The  accompanying  diagram  f  A)  shows  the  comparative  yield  per  acre 
of  tihe  entire  breiEidth  of  com  auring  the  past  twelve  years,  and  puts  a 
quietus  upon  the  wild  assumption  made  by  speculators  last  fall,  who  de- 
sired to  buy  maize  at  a  low  rate,  that  the  crop  was  far  above  an  average 
one,  in  fact,  one  of  the  largest  in  yield  per  acre,  and  by  far  the  largest 
in  title  aggregate  ever  produced  in  the  United  States.  The  average  of 
the  estimates  of  eleven  preceding  years  is  thus  compared  with  last  year : 


Poiod. 


ISTl-'Sl. 
1882 


ATerage 

ralne  per 

baahel. 


43.1 
48.4 


ATerage 

yield  per 

•ore. 


96.0 
24.6 


ATerftge 

TBlneof 

prodnotpec 

•ore. 


|u.ao 

11.91 


The  yield  is  5.4  per  cent,  less  than  the  average  of  the  period,  and  the 
price  is  12.3  per  cent  higher  than  the  average  price.  Tins  is  a  reason- 
able, indeed  a  necessary,  difference,  from  two  causes — ^flrst,  the  low  sur- 
plus of  stocks  from  1881 ;  and  second,  the  tendency,  through  panic  and 
speculation,  to  make  the  increase  of  price  greater  than  the  deficiency 
of  product. 

The  spring  of  1882  was  late,  wet,  and  cold,  and  corn-planting  was 
delayed  and  replanting  a  necessity  too  general  for  the  comfort  of  the 
corn-grower.  There  was  much  despondency  during  May,  but  June 
weather  was  more  favorable,  rains  thereafter  seasonable,  and  the  sum- 
mer temperature,  though  moderate)  was  long  continued,  so  that  a  pro- 
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daction  within  about  5  per  cent,  of  an  average  was  obtained  in  quan- 
tity, with  quality  also  below  average.  Drought  prevailed  in  the  Korthm 
Atlantic  coast ;  otherwise  there  was  a  quite  general  prevalence  of  bt 
vorable  atmospheric  conditions  for  the  development  of  the  crop. 

The  distribution  of  the  g]X)wth  of  1882  was  somewhat  abnormal 
There  was  a  marked  decrease  in  the  seven  com-snrplns  States,  the 
region  of  commercial  com.  Compared  with  the  <at)p  of  1879,  in  which 
68.5  per  cent,  of  the  whole  was  produced  in  these  States,  the  proportkm 
of  1882  was  59.1  per  cent.,  as  shown  in  the  followine^  table,  indicatiog 
the  progress  of  maize  production  in  the  corn-surplus  oelt: 


a 


Ohio 

Indiaa*.... 
lUinoit.... 

lowm 

MiflMmri.. 
Kansas.... 
NetnakA.. 


Total. 


laia. 


59,078,806 
83,M4,»a 
57.648^964 

36.214,517 


73,543,190 

71,568.919 

115, 174, 7T7 

42, 410. 686 

72,892,157 

6.150.777 

1,482,080 


314,561.378 


383,319^536 


67,501,144 
61,094,538 
129,981,305 
68,eS^C6S 
86^934,979 
17.025^525 
4.736,719 


405,348,453 


itm 


m,n7,194 
115,483.390 
325.792,481 
275, 924, 2*7 
2Q3.48&723 
195, 729. 3K 
6^490,136 


1,391, 841, 33S 


19Z.4KIN 

lt2.3X.M 
]7S;.487,M 
179.«r.M 
Mi  453.  M 


86S,«^M 


Compare  this  district  with  the  remainder  of  the  country,  where  tiiere 
is  a  small  surplus  sometimes  produced  in  two  or  three  States,  a  bsn 
supply  in  a  few  others,  while  most  of  them  require  some  aasistsiioe 
irom  the  com  belt,  the  result  is  shown  as  follows: 


1849 

lji69 
11?79 
1882 


214,561.378 

383.242.536 

405, 248,  452 

1, 201, 841. 335 


36.3 
45l7 
53.3 
6&6 

aoLi 


™^ 


377,509,726 
45.^590,306 

3&5,696L0C7 

553,030,209 
661,429,390 


I 


teat. 

611 
94.3 

4&T 
31.5 
49.1 


The  price  of  com  in  1882  is  an  irrefragable  proofof  anunder-mediiun 
crop.  The  redaction  of  five  per  cent,  in  quantity,  with  a  quality  i^ 
below  medium,  is  quite  consistent  with  an  average  price  of  48.4  cents 
per  bushel  against  43.1  cents,  the  average  of  eleven  previous  years. 
Studying  the  efleot  of  varying  product  upon  price,  we  find  that  two 
large  crops  in  1871  and  1872  brought  down  the  average  price  from  48.3 
to  ^.8  cents  in  a  single  year.  In  1873  there  was  an  under^averAgd 
crop  of  23.8  bnshels  per  acre,  and  the  price  advanced  to  48  cents  again. 
In  1874  a  second  and  worse  re<luction  occurred  to  20.7  bushels  (with 
one  exception  the  lowest  record  made),  which  caused  a  x>anic  and  forced 
the  average  rate  to  64.7  cents  per  bushel.  Then  followed  a  series  of 
fruitful  years  which  may  be  considered  remarkable  even  in  the  United 
States,  from  1875  to  1880,  in  which  every  crop  was  full  to  large,  fhmish- 
ing  a  suri)lus  tbat  only  low  prices  and  much  waste  could  disiK)se  of; 
and  in  this  period  there  was  a  gradation  towaitls  extreme  cheapness, 
from  64.7  to  42,  37,  35.8,  and  31.8  cents  per  bushel.  The  lowest  point 
made  was  after  ^vq  successive  crops,  and  then  came  a  small  advance, 
in  1880,  the  full  crop  of  that  year  notwithstanding,  from  the  impetus 
given  to  teeiliug  beeves  for  the  English  market,  and  the  rise  of  prices 
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^m  that  canse,  the  losses  of  cattle  on  the  plains  in  the  hard  winter  of 
^80,  and  the  general  tendency  to  advance  in  all  prices. 

The  diagram  (B)  will  show  clearly  the  inter-relations  of  yield  and 
^^ce,  and  shonld  be  studied  with  care.  The  reader  will  remember  that 
lie  basis  of  production  here  is  rate  of  yield  per  acre,  without  reference 
-o  changing  breadth  in  cultivation,  which  is  in  turn  affected  by  price. 
Still  the  yield  per  acre  indicates  approximately  the  relative  supply  of 
^achyear. 

Wheat  was  a  favored  crop  in  1882.  The  yield  was  13.6,  which  is  1.6 
bashels  above  an  average,  and  may  be  deemed  a  normal  or  full  yield, 
represented  by  100  in  reports  of  condition  of  tl^e  growing  crop.  It 
represents  a  full  crop  in  view  of  present  conditions  of  wheat-growing 
throughout  the  entire  field.  It  is  only  half  what  it  should  be  if  all 
t^heat  were  the  product  of  advanced  methods  of  culture. 

The  winter  wheat  ^  of  1882,  seeded  in  the  previous  autumn^  had  a 
promising  start,  with' seasonable  rains  for  early  growth,  and  with  few 
Exceptions  an  absence  of  the  Hessian  fly.  In  the  spring  less  iigury  from 
alternate  freezing  and  thawing  occurred  than  for  many  years.  The 
ipnng  was  from  two  to  four  weeks  earlier  than  in  1881,  the  root  growth 
greater,  tillering  unusually  noticeable,  with  good  color  and  marked 
rigor  of  growth.  Jointing  was  in  progress  in  the  Oulf  States  in  April. 
Condition  continued  high  throughout  the  entire  breadth  until  harvest. 
Spring  wheat  also  enjoyed  a  favorable  season  and  made  a  good  yield. 

Oats  made  a  better  yield  than  in  any  previous  year  since  1870,  the 
average  being  36.4  bushels  per  acre.  In  sympathy  with  corn,  the  price 
^as  a  little  higher  than  an  average,  37.5  cents  per  bushel  on  the  farm. 

Attention  is  called  to  Diagram  C  for  the  purpose  of  showing  the  dis- 
turbing influence  of  the  com  supply  on  the  price  of  oats.  Both  grains 
ire  used  for  horse  feed,  and  the  proportions  used  depend  on  the  rela- 
jve  prices.  Corn  was  abundant  at  declining  values  in  1871  and  1872, 
vnd  oats  in  the  latter  year  were  cheaper,  though  the  quantity  produced 
i?a8  diminished  very  slightly.  In  1873  and  in  1874  the  crops  of  both 
pains  were  short,  and  prices  consequently  adv^anced.  The  com  crops 
rom  1876  to  1880  were  all  above  the  average  rate  of  yield,  reducing 
iharply  the  price  tiU  1879^  carrying  the  value  of  oats  lower  than  the 
M)mparative  supply  would  m  itself  have  warranted.  In  1881  a  striking 
example  of  the  inter-relation  of  uses  and  prices  of  com  and  oats  is 
afforded.  Com  was  a  very  short  crop,  and  price  advanced  60  per  cent. 
3ats  made  a  yield  nearly  the  same  as  the  previous  year,  yet  the  price 
went  up  30  per  cent.,  almost  entirely  through  the  rise  in  corn. 

Bablet  averaged  21.5  bushels  per  acre,  valued  at  62.8  cents  per 
mshel.  The  country  never  produces  a  supply  of  this  grain,  which  is 
rrown  only  in  the  S^orth,  and  mostly  in  a  half-dozen  States.  The  prox- 
mity  of  Bochester  and  Milwaukee  to  Canada  induces  a  large  trade  in 
3anadian  barley. 

Buckwheat  was  less  productive  last  year  than  usual,  producing  13.1 
)ushels  per  acre. 

Potatoes  were  not  an  average  crop.  The  average  for  eleven  years 
^as  84.2  bushels  per  acre.  In  1882,  78.7  bushels.  The  crop  started 
^ell,  and  indicated  a  large  product  early  in  July.  In  New  England  and 
^ew  York  a  subsequent  drought,  prolonged  and  severe,  cut  aown  pro- 
iuction  heavily.  Kesults  were  generally  favorable  in  other  sections  of 
the  country. 
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CROP  ESTIMATBS  FOE  1882. 

TMe  showing  the  product  of  the  crops  namedy  by  States  and  TerritorieSy  the  yield  per  aen, 
ike  total  acreage^  the  average  price  in  each  State,  and  the  value  of  each  crop  for  188B& 


Fro^aoto. 


MAIHS. 


Indian  oom. 
WbMt 

Oato 


SMley' 

Baekwheat , 
Potatoes.... 
Tobaoco.... 
Hay - 


•  • Imahela. 

do... 

•.••.■•■...do... 

•■••■•. >>..uO... 

do... 

do... 

pounds. 

tons. 


Total. 


Indian  eorn bnsbels. 

Wheat do... 

Bye — — - do... 

''■        do... 


Oats 

Bttrley do... 

Baokwheat do... 

Potatoes do... 

Tobaooo pounds. 

Hay - • tons. 


Total. 


TKBMOXT. 


Indian  oom. 

Wheat 

Bye. 


..bnsbels. 

»•«•••  CIO  •  •  a 

do... 


Oats 

Barley 

Baokwbeat 
Potatoes... 
Tobaooo ... 
Hay 


do. 

, do... 

do... 

.* pounds. 

tons. 


Total. 


lUBBACHUBRn. 

T^i^ff^n  coin... ..••.»*•.•«>••. •■••••bnsbels. 

Wheat do... 

Bye do... 

Oats ^. do... 

Barley do... 

Baokwheat do... 

Potatoes do... 

Tobaooo ponnds. 

Hay tons. 


TotaL 


BBODl  XBLAHI). 

Indian  com... bnshelB. 

Wheat do... 

Bye do... 

Oats  ............................. ...'.do... 

Barley do... 

Baokwheat .....do... 

Potatoes do... 

Tobaooo poonds. 

Hay tons. 

Total 


Qosntity 

prodaced 

in  1882. 


904,400 

512,100 

20,250 

1.770,700 
105.200 
432,600 

8,084.486 


1.054,614 


870,700 

148,700 

28,900 

1,030.000 

68,000 

78.200 

2,380,505 

156,296 

622,135 


1.930,800 
878,000 
102,960 

8,445.300 
287,850 
837,590 

4, 118, 179 
126.099 

1.009.566 


1.237,200 

20,100 

440,020 

708,000 

70, 520 

69,350 

2,939,053 

4,250,819 

681,221 


277.000 

520 

15,680 

155,800 

17, 575 

1,309 

544,820 


76,963 


Average 

yield  per 

acre. 


29.2 
1L7 
1L8 
2L4 
18.1 
20.2 
100.0 


97 


23.4 
12.9 

8.9 
84.3 
18.7 
16.8 
78.0 
1412.0 

LOl 


83.9 

17.9 

16.1 

84.8 

25.6 

19.7 

100.1 

1417.0 

LOO 


2L7 
17.0 
16.4 
80.7 
2L9 
12.6 
87.4 
1435.0 
LU 


23.0 


1L3 
27.5 
22.0 
10.4 
85.7 


LIO 


Knmber  of 

aoresin 
e*d&crop. 


30,987 
43,700 
2,470 
82,921 
10,767 
21.412 
66,845 


1.083,968 


1.843,060 


37,260 

11,500 

3,264 

29.997 

3,636 

4,646 

80,519 

110 

615,851 


736,702 


66,916 

21.150 

6,386 

100,495 

11.256 

17,170 

41.150 

89 

055,238 


1.209,859 


67,120 
1.180 

26,772 

22,869 
3.216 
5,500 

88,646 

2,962 

611,250 


764,524 


12,100 


1.386 

5,656 

800 

126 

6,850 


69,657 
96,076 


Value  per 

boshel. 

pound,  or 

ton. 


10  92 
140 
1  10 


60 
75 


12  70 


96 
1  35 
92 
55 
87 
75 
70 
12 
12  75 


94 

127 
90 
60 
86 
65 
68 
13 
U  73 


05 

145 

93 

59 
90 
90 
85 
124 
18  00 


92 
40 
92 
58 
85 
85 
80 


17  50 


Tote/ 
TilnatiflO. 


|832,MS 
71I.M 
32,175 
877. 1« 
16S,8SI 
250. 5« 

i013,3n 


13.393.M 


20.3M.7IB 


835,87! 

200,745 

28,588 

566^500 

50,181 

58.650 

1.686,858 

18.838 

7, 882;  221 


11,361,735 


1.814.482 

480,068 

02,664 

1.722,660 
247, 5S1 
210,438 

2,800^30 

16;  an 

11.843.60 


19,235^687 


1.175,340 

28,145 

400,219 

414,770 

63.468 

62.415 

2,486.105 

531,352 

12,261,078 
17,4dtt5 


255,g 
726 


00,864 

14,039 

1.113 

435,458 


134.685 
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Table  ulnming  the  product  of  the  crops,  4'o,,for  1882— Con  tin  aed. 


Prodocto. 


COinCKCTICUT. 


.bushels. 
....do... 
....do... 
— do... 

do... 

....do... 
....do... 
.pounds. 
tons. 


Qaantity 

prodaced 

in  1882. 


1, 155. 800 

43,600 

464,530 

1, 048, 300 

12, 054 

137. 240 

2. 479, 145 

9,772,260 

551,946 


JXEVr  YORK. 


KKW  JKK6BT. 


PEKXBTLVANIA. 


DBLAWARB. 


MARYLAND. 


.Imsliels... 

do... 

do... 

do... 

do... 

do... 

do.  . 

...pounds. 
....tons... 


.bushels. 
— do... 
— do... 
— do... 

do... 

....do... 
....do... 
.pounds. 
....tons. 


.bushels*. 
— do — 
— do — 
— do..., 
. . .  .do. . . . 

do..., 

....do... 

.pounds.. 

....tons.. 


.bushels. 
....do... 
....do... 
....do. .. 
....do... 
....do... 
....do... 
.pounds. 
tons. 


..bushels. 

do... 

,.....do... 

do... 

, do... 

......do... 

do... 

.pounds... 
....tons... 


21, 187, 600 

12, 145, 200 

2,876,400 

40,068,000 

8. 916. 720 
3, 471, 520 

30, 618, 740 
9,751,386 

5. 777. 721 


Avera^ 

yield  per 

mere. 


20.1 
20.3 
15.2 
2^3 
19.3 
12.4 
76.6 
1128.0 
.06 


Kumberof 

•ores  in 

eftdicrop. 


27.5 
15.7 
12.0 
20.9 
24.8 
12.2 
80.2 
1210. 0 
1.16 


0, 942, 800 

2,098,700 

1,060,800 

3,808.800 

4,116 

349,440 

2, 977, 190 

194,407 

513,480 


43,518,800 
20,300,700 

4,009,500 

34. 721, 100 

628,800 

3, 575, 700 
M,  860, 880 
31,044.529 

3, 187, 291 


28.0 
13.6 
10.7 
29.2 
1&3 
10.3 
72.9 
1130.0 
1.0 


31.3 
13.6 
10.2 
27.3 
22.7 
14.5 
80.7 
1043.0 
1.18 


3,036,600 

1,200,000 

7,020 

410. 800 


0. 325 
293,935 


40,627 


17,904.700 

8,656,000 

827.750 

1,658,900 

6.324 

147,250 

1,574.244 

20,232.216 

286.022 


18.9 

12.2 

8.6 

19.5 


15.5 
72.4 


L02 


25.9 
14.0 
12.0 
16w7 
26.1 
14.8 
76.8 
749.0 
1.1 


W,577 

2,150 

30,608 

37,067 

626 

11.088 

32,372 

8,665 

574,707 


754,860 


760, 115 
772,400 
239,292 

1.337,947 

359,459 

285,102 

881, 674 

8,059 

4, 062, 158 


9. 115. 206 


343,536 

154.000 

90,498 

130,482 

252 

34,006 

40,810 

172 

514, 100 


1.316,862 


1.388,245 

1,488,700 

304.332 

1,273.3.35 

27,094 

246,440 

190.425 

29,772 

2,711,457 


7, 756, 400 


208.182 

98,800 

810 

31,033 


Value  per 

bushel, 

pound,  or 

ton. 


408 
4,061 


48.655 


381.955 


691,542 

620.000 

27.852 

99,330 

242 

9,975 

20.619 

89.080 

283.520 

1.701.610 


$0  06 
1  20 
92 
52 
90 
80 
82 
13 

17  35 


Total 
valuation. 


fl,  109, 568 

52. 320 

427,  liiiR 

545,11  5 

10,84.. 

109, 79J 

2, 032, 89t» 

1, 270. 396 

9. 570, 263 


77 
1  10 
76 
45 
80 
75 
61 
12 
12  25 


76 
1  12 
72 
47 
82 
85 
65 
11 
17  25 


70 
1  05 
74 
45 
80 
73 
57 
12 
12  00 


15, 134, 571 


16, 314, 37,'i 
13, 350, 720 

2, 184i,  U04 
18, 030. 6<*0 

7, 133, 376 

2,603.640 
18,677,437 

1. 170, 160 
70, 777, 082 


150,252.460 


7. 556, 528 

2,350,5U 

763, 776 

1, 700, 136 

3,375 

297, 024 

1, 035, 173 

21.385 

8, 857, 685 


23, 575, 626 


30,403,160 

21. 315, 735 
2,067.030 

15,624.405 

503,040 

2, 610, 261 

9. 040, 702 

3, 725, 343 

38,247,492 


124, 497. 258 


59 
07 
65 
45 


60 
70 


14  25 


58 

107 
66 

44 

80 
70 
68 

6 
13,50 


2,322,504 

1, 284, 642 

4,563 

184,800 


.1, 795 
205,754 


707, 185 


4.713.393 


10.384.726 

9, 261. 492 

216, 315 

729,916 

5,059 

103,075 

1, 070, 486 

1.758,933 

3. 861, 297 

27, 386. 209 


•  A— '83 
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Thibie  9howin{f  the  product  of  tht  orop$t  ^o.,  for  1882— Continaed. 


t*roducU. 


vmomiA. 

Indian  com busbels.. 

Wlirafc do.... 

Kvf* do 

OhIh do 

Bjiilej' do 

Buckwheat do — 

Potatoes do 

'rnbAcco «...« pounds.. 

liay «tous.. 


Total. 


KOBTR  CABOLDCA. 

Indiiui  Gotn 4 bnshtU. 

Wheat'. do... 

Kye do... 

<)»t« .do... 

Baiiey <««... do... 

Baekwheat..* 4..«« do... 

PotatOM do... 

ToUaoco pounds. 

Kay....* k tons. 


Total. 


BOUTH  CABOUHA. 

tndianoorn * bushels. 

Wheat.  4 4 do... 

Bye ....do... 

Oats 4 do... 

Barley do... 

Buckwheat .' do... 

Potatoes do... 

Tobaooo ' pounds. 

Hay....i k..« tons. 


Total. 


OBOBOIA. 

Indian  oorn •...bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley • do... 

Buckwheat do... 

Potatoes do... 

Tobacco .IMmnds. 

Hay tons. 


Total 


Qnantltv 

prodiicwl 

in  1082. 


M,  004, 000 

8,311,400 

334,400 

5,457,060 

19, 175 

lIMt.OOO 

2,197,696 

00,207,332 

310,580 


H  2^.700 

6,494,800 

402,320 

6t  713, 400 

2,625 

60,800 

1. 100, 370 

83, 276. 792 

97,263 


16,866,200 

1,729,000 

84,660 

4)480,100 

17,355 


187,074 

60,380 

3,844 


36.617,500 

8. 812, 900 

158,400 

7,326,800 

26,300 


897,281 

262,179 

18,155 


FLOBIDA. 

Indian  com bushels. 

Wheat - do... 

Rye do... 

Oats do... 

Barley do... 

Buekwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total 


ALABAMA. 

Indian  corn bushels. 

Wheat do... 

Bye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total 


ittf 


3,708,900 

360 

3,424 

609,600 


70,848 

24,239 

218 


Average 

yield  per 

aero 


19.1 

9.0 

6.7 

8.8 

1G.2 

12.1 

63.3 

621.0 

LIO 


14.0 

7.7 

6.3 

9.8 

10.2 

10.5 

56.6 

600.0 

L19 


12.0 

7.6 

4.7 

111 

14.3 


S8.3 
249.0 
1.12 


18.3 
7.6 
6.8 
9.5 

1&8 


45. 
254. 

1.20 


0.5 
4.4 
6. 
9.7 


44.9 

15L 
1.03 


81, 982,  .900 

1. 700, 800 

82,660 

4.302,200 

6.358 


410.888 

475,456 

12,513 


13.9 

6. 

5.5 
10.4 
10.1 


61.7 
219. 
1.15 


Knmberof 

acree  in 

each  crop. 


],  Sol,  909 

918.906 

50,085 

622.212 

1.187 

16,432 

34,718 

143,853 

281,838 


8.950,799 


2,446,056 

710,000 

63,680 

562,246 

257 

5,670 

19,808 

64.482 

81,414 


8,973,557 


1,361,256 

230.000 

7.313 

866,470 

1,212 


8,612 

202 

2,990 


1,972,955 


a,  747, 005 

610,000 

27,875 

765,375 

1,650 


8,827 

1.084 

16,120 


4, 076, 396 


892,073 

80 

682 

62,680 


1,579 
160 
211 


"Value  peri 

bushel,   '       Total 
pound,  or   valuation, 
too. 


$0  53 

1  06 

75 

47 

«0 

66 

61 

7.3 

12.55 


58 
1  06 
86 
48 
80 
60 
75 
IS 
11  18 


68 
1  20 
1  15 

SO 
1  05 


65 

13 

11  60 


65 
1  08 
1  00 

65 
1  00 


65 

14 

10  60 


80 
1  25 
1  32 

76 


95 

18 

14  70 


447,865 


2,800,841 

285,000 

5,940 

414, 756 

630 


7.949 

2,173 

lti.882 


60 

1  12 

1  10 

60 

1  10 

90 

15 

12  00 

119. 029, 139 

8,8I0,<»4 

25rt.8WJ 

2,564,81« 

n.m 
m,Vi 

1.340,595 
6.518,795 
3,W,7:9 

42,a5fi,5U 


11, 151  m 

ft.8M,4S8 
94S,M 

35, 8M 
825,377 

1.08T.W 


32,894,SSS 


11, 182,24 

2,6T4,W 

89,744 

2,«5.J» 
18. 22) 


159.613 

6,94) 

88,416 


15,674,051 


2S.  801. 175 

4,117.Bte 

158,490 

8.979,610 

85^800 


258, 2« 

W.705 

190,  C7 


82.568,229 


2,987,1» 

437 

4,S» 
383,  »D 


67.3« 
4.3« 
8,»5 


8,429.151 


19. 189, 500 

1,9M.»6 

2.581W 


3<»,7» 
71,SI8 

15U,1» 
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Table  ihowing  the  product  of  the  crops,  ^o.,  for  1682 — Con  tinned. 


Produott. 


MiBsiesirn. 

idiAn  com bushels. 

^bawt do... 

ye do... 

AtA do... 

i»rl.oy * do. . . 

ack  wheat do... 

DtAtoeo do . . . 

olmcoo IK>aiidii . 

ay  ...4 tous. 


QoABtiiy 

produced 

in  1892. 


80. 233,  (WO 

250,100 

6,  512 

8, 080, 800 


Total 


LOUISIANA. 

idiaD  com bushels. 

rhtmt - do... 

yo do... 

ats 4 do... 

mrhfj do... 

uck  wlieat «« do. . . 

otatot^K «. do... 

obacco • ponuds. 

lay < tons. 


Total 


TSXAS. 

ndian  com ,.. .bushels. 

V'heat do... 

Lye do... 

)iit« • do... 

tarley do... 

lack  wheat do... 

'otatova do... 

'obaoco pouuda. 

lay t. tons. 


Total. 


ABKAXSAt. 

ndiau  com bushels. 

fbeat 4.. do... 

lye  ...<» do... 

Mts * * do... 

larloy do... 

luckwhoat • do... 

'otattMS • do... 

'obacco • pounds. 

Lay.' tons. 


Total 


TKNNftSSBB. 

ndian  com bushels . 

Vbeat do... 


Average 

yield  per 

acre. 


16.8 
4.5 
6.2 

11.5 


363,950 

46.5 

462,171 

290. 

10,886 

1.18 

Number  of 

acres in 
each  crop. 


1,708,9U 
55.000 

88t 
268,859 


7,831 
1,595 
9, 625 


2, 142, 738 


Value  per 

bushel, 

pound,  or 

ton. 


Total 
valuation. 


55 


10 

1  23 

90 

57 


85 

13 

14  50 


$16.  628, 480 

807,623 

4,961 

.     1,756,056 


809. 357 

60. 082 

157, 847 


19, 224, 406 


14. 686, 400 

7,500 

n,600 

527,800 


268,944 
"  *46,'445 


63, 416, 300 

4, 173, 700 

60,900 

9,988.800 

118, 720 


485,520 

241,924 

81,489 


34, 485, 900 

1, 566. 100 

20, 700 

8, 131. 500 


660,726 

1, 175, 906 

28.988 


ia5 

3.4 
8. 
16.3 


44.9 


1.10 


790,336 

2,200 

1,200 

32,472 


5,877 


36,777 


60 

1  25 

90 

60 


90 


15  70 


8, 781. 840 

9.375 

8,640 

316,680 


237.650 


635,143 


19.3 
9.1 
12.7 
25.7 
18.8 


60.0 
307. 
1.15 


21.6 
7.3 
6.9 

14.3 


61.7 
554. 
1.17 


do. 


tve 

feiU * do... 

Ijirl^y do... 

iuikWbi'Rt * do. .. 

'otiitotK .do. .. 

UtluuMM pounds . 

lay*. * tons. 


Total. 


WltST  VIROl.NIA. 

ndian  com bushels. 

ffU^t do... 

do. .. 

do... 

:iio  .. 

do. .. 


n 


)ttta 

^rlpy 

E)ut'k«'be«it 


[*ot.ttn»*H do. .. 

rob«ci;o pounds . 

Usj tons. 

•  Total 


75, 188, 600 

9.971,200 

200,200 

6, 860, 520 

42, 120 

44.  200 

1, 924,  :i37 

31,  020.  220 

217, 316 


868,862:. 


3,280.329 
460, 000 

4,800 
388,875 

6,325 


7,976 

788 

70,652 


4. 219, 745 


1, 596, 072 

215,000 

4,290 

219, 570 


10, 712 

2,  n4 

24, 751 


2,073,110 


58 
08 
92 
54 
80 


95 

14 

10  75 


46 
99 

U9 
51 


79 
08.5 
13  00 


9, 089, 228 


36, 781. 454 
4, 090. 226 

56,028 
6, 393, 9.V2 

94,976 


461,244 

83,609 

876,007 


47, 787, 756 


15, 863. 514 

1, 550. 430 

29, 403 

1, 597. 065 


24.1 
7.9 
5.7 

11.8 

14.2 
&4 

55.5 
740. 
1.20 


14.027. 

4.854, 

IfW, 

1,888, 

10. 

300, 

1,487. 

2,109, 

260, 


000 
300 
OCO 
200 
702 
000 
80S 
858 
683 


2.5. 4 
11.3 

9.7 
14.7 
21.1 
12.1 
59.4 
512. 

1.14 


3.119.871 

1, 200. 000 

35.  425 

580,  G^ 

2.964 

5.30-( 

34.600 

41.897 

181, 097 


42 
91 
79 
41 
68 
08 
55 
00.7 
12  83 


5.261,440 


588,233 

430. 000 

17.23H 

128,  .'>44 

510 

32, 130 

25,033 

4.235 

228.042 


1.45:1.065 


58 
O.J 
70 
45 
69 
70 
.'.O 
10 
9  50 


521. 974 

99,952 

376.844 


20, 039. 191 


31.579,212 

9, 073. 702 

168,158 

2,  812. 813 

28,042 

80, 117 

1, 058. 385 

2.  078,  :t55 

2, 788, 164 


49, 607. 038 


8. 657, 660 

4,611.585 

116.65.> 

849,  Oi)0 

7. 42(5 

273,0u(i 

743,901 

216,  »^« 

2, 476, 4J  H 


17, 053,  ^'.'4 
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Tahle  Bkowing  the  product  of  the  crcp$,  4^.,  for  188^— Continned. 


Prodacis. 


REsrrucKT. 

Indian  com Inutaels. 

Wheat do... 

Rye do... 

Oato do... 

Barley do... 

Backwheat do... 

Potatoes do... 

Tobacoo ponods. 

Hay ton*. 


Total 


OBIO. 

Indian  com bnsliels. 

Wheat do... 

Bye do... 

Oata do... 

Barley do... 

Bnckwheat do... 

Potatoes do . . . 

Tobacco , pounds. 

Hay tons. 


Total. 


MICHIGAN. 

Indian  com bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total. 


nCDIANA. 

Tnd^*"  com bushels. 

Wheat do... 

Rts do... 

Oats do... 

Barley do... 

Buckwheat ...» , do... 

Potatoes do... 

Tobacco.......* pounds. 

Hay tons- 


Quantity 
produced 
in  1882. 


75,500,900 

17, 250.  tiOO 

881,380 

7,187,400 

464.400 

11.130 

2. 820, 933 

198, 905,  994 

254.065 


Average 

yield  per 

acre. 


24.3 
13.4 

9.8 
17.1 
22.3 

9.6 
53.6 
821. 

1.23 


93. 310, 300 

43, 453,  600 

352, 800 

18,400,000 

1, 144, 440 

190,320 

10, 283, 810 

33, 648, 917 

2, 761. 272 


28.581,600 

32. 315, 400 

273.710 

18, 237. 670 

1,348,020 

510, 120 

12, 364, 103 

92,091 

1,456,613 


Total. 


ILLINOn. 

Indian  com bushels. 

Wheat do... 

Rye do... 

Osts do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total. 


wiscoirsDf. 

Indian  com bushels. 

Wheat do... 

Bye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay.... tons. 

Total 


107, 484, 300 

45, 461.  800 

263,940 

18, 8.'^3,  200 

415,  800 

88,480 

7,227,060 

0, 108,  860 

1. 649, 633 


182,3.36,900 

52, 302, 900 

6,538,000 

99,141,000 

942,500 

158,860 

11, 696.  558 

3,848,124 

3,439,743 


32,201,600 
23.145.400 

2. 470.  050 
34. 824, 400 

5, 772, 640 
378.280 

7,943,760 
10,443,324 

1.806,700 


31.3 
15.1 
12.4 
28.4 
16.8 

8.5 
66.2 
995. 

1.22 


Xnxnber  of 

acres  in 

eadh  crop. 


3,103,248 

1,287,000 

90,335 

420,525 

20,806 

4,155 

52,668 

242,227 

206,198 


Vidueper 

bushel, 

pound,  or 

ton. 


5,424,163 


2.977,680 

2,876.000 

28,405 

007,000 

68,005 

22.338 

155.313 

83.819 

2,255,141 


30.7 
16.8 
12.5 
81.7 
24.9 
15.4 
89.5 
509. 
L17 


81.3 
16.5 
10.8 
26.8 
25.5 
11.2 
80.6 
806. 
1.31 


0,113,701 


020,760 

1,085,000 

31,017 

674,704 

54,075 

33,166 

138,168 

181 

1,243,501 


4,080,562 


3,438.332 

2,763,000 

24,522 

703,490 

16,280 

7.920 

89,704 

11,296 

1, 260, 136 


8,314,682 


23. 
17.7 

las 

40.7 
19.7 

&5 
84.6 
746. 

1.25 


28.8 
14.4 
14.3 
29.6 
25 
11.4 
74.3 
028. 
1.16 


7,014,042 

2,956,000 

357,000 

2.484,662 

47,824 

18,525 

138,304 

5,163 

2,744,876 


16. 616, 390 


1,117,240 

1. 610, 000 

172,725 

1, 157, 732 

230,006 

83.166 

106.880 

11,350 

1,688,084 

6,072.083 


00  52 
00 
60 
40 
60 
71 
47 
08 

10  00 


03 
05 
65 
46 
75 
70 
60 
07 
00 


Total 
TslaatiflL 


•39,2tt.« 
15, 52a.  W 

«)8.1S 

835, 4» 

7,  MS 

1,325.89 

15,912,4» 

2,540.6H 


78, 375^80 


I57.857.904 

41,38R.0» 

229,39 

8.4«i.0il 

8S«,33I 

156,353 

6^17Q.» 

2,355.43( 

3B,4I2.ni 


143,778,743 


50 
00 
65 
37 
75 
67 
48 
18 
1175 


48 
00 
67 
35 
75 
77 
50 
07 
00 


47 
M 
56 
33 
66 
7S 
50 
08 
880 


16.863,144 

29,083.061 

177.  «1 

6^  747,  Ml 

i,oao> 

341, 7» 
5^811^564 

11,  OT 
17,115. » 


76^  670,  OSS 


51.502.464 
40,91S,62B 

in,m 

6.606^0 

311. 83« 

08,139 

3,613,530 

637.  A9 

14,846.€S7 


118»761,3n 


85.088.343 

44.980,25 

3,081,» 

31,725,120 

132.090 

moos 


58 
00 
58 
33 
65 
75 
40 
13 
600 


208.23a;g 

1,432»£ 
10, 983,  g 

383,2! 
8.17T,8>J 
1  8S3;1I9 

OB,  604.  in 
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Table  ahotving  the  product  of  the  crops,  ^-c,  for  1882 — Continaed. 


Prodacts. 


SiniXESOTA. 

om buBhels.. 

do — 

do... 

do... 

do — 

do 

do — 

ponnds.. 

tons.. 


eat 


Quantity 

prodaced 

1111882. 


21, 127, 600 

33, 030, 500 

305, 650 

20, 950, 000 

7, 204, 000 

50,600 

5, 132, 018 


tal 


1,746,585 


Average 

yield  per 

acre. 


IOWA. 

on bushels.. 

do 

■ do 

do.... 

do 

do.... 

do.... 

pounds.. 

tons.. 


eat 


ua 


MI860UBI. 

om bashels. 

do.. 


sat 


....do.... 

— do 

....do.... 
,...do — 
....do.... 
.pounds.. 
....tons.. 


tal 


KANSAS. 

>m basbeU. 

do... 

do... 

do... 

do... 

do... 

do... 

ponnds. 

tons. 


175,487,600 

25,487,200 

1,540,080 

52,  618, 160 

4«  647, 400 

180,360 

10, 792, 897 


3, 860, 412 


170,037,000 

27, 538, 600 

696.160 

30, 073, 500 

181,800 

69,300 

5. 102. 618 

15, 647, 770 

1,194,685 


At 


tal 


KRBKA8KA. 

tm bushels. 

do... 

do... 

do... 

do... 

do... 

.do... 

ponnds. 

tons. 


«t. 


jA 


CALIFOBXIA. 

>m bushels.. 

do 

do 

do... 

do 

do.... 

do 

, pounds.. 

tons.. 


At 


al. 


144,452.600 

31.248,000 

4, 450, 000 

12, 780, 800 

267,300 

25,200 

3, 993, 931 


1. 636, 261 


82, 478, 200 

18, 300, 000 

932,800 

9,417,600 

3,588,000 

17.340 

3,143.146 


841.109 


2, 790. 900 

36.046.600 

187, 131 

1,548,000 

9,131.400 

25,300 

4,434,453 


1, 121, 558 


32 
13 
15.1 
35.7 
23.3 
9.1 
92.3 


1.29 


Number  of 

acres  in 

each  crop. 


061.050 

2, 547, 000 

26.200 

840,000 

300,000 

5,550 

55,610 


1,359,053 


Value  per 

buidiel. 

ponnd,  or 

ton. 


10  45 
82 
53 
SO 
47 
63 
37 


6  75 


5,803.463 


25.9 

10.3 

12.8 

31 

22.6 

10.8 

84 


1.22 


29.5 
11.8 
13.8 
80.1 
22.7 
12.2 
71.8 
930 
L12 


83.7 
19.9 
22.5 
27 
12.8 
&6 
62.8 


L19 


34.9 
11 

17.4 
23.5 
23 
7.9 
84 


1.24 


6, 777, 302 
2,485,000 

120,120 
1, 699, 635 

201,360 
16.680 

128,444 


3.173,330 


14. 601. 871 


6. 763, 102 

2,335,000 

50,570 

997.568 

8,000 

5,671 

72,376 

16,182 

1.066.683 


10,815.152 


4.280.430 

1.573.000 

198,000 

472,619 

20,882 

2.940 

63,615 


1.370.766 


7.982.251 


2,364.120 

1. 657, 000 

53,480 

400.119 

156,000 

2,205 

37.418 


680,970 


5.351.312 


28.3 
13 
8.8 
24 
16.4 
22 
82.5 


1.39 


98,634 

2.767.000 

21,295 

64,416 

558,480 

1.150 

63.751 


806,818 


4, 371. 5U 


38 
70 
50 
28 
48 
72 
88 


Total 
valuation. 


$9,507,420 

27.085.010 

209,694 

8.985,000 

3,385.880 

31.878 

1.898.847 


10.042,864 


61. 146. 503 


525 


39 
85 
63 
82 
65 
65 
44 
8 
60 


37 
67 
40 
80 
53 
80 
65 


4  00 


33 
67 
40 
26 
42 
80 
83 


3  25 


85 
90 
85 
58 

67 
80 
60 


13  00 


66,685,288 

17,841,040 

770,040 

14,783.089 

2. 182, 753 

129.859 

4.101.801 


^.267.163 


126.710.528 


66,314.430 

23,407,810 

868,965 

9,623,520 

118. 170 

45,045 

2.284.752 

1.208.822 

9. 079, 600 


112,446,120 


53,447,462 

20,930,160 

1.780,000 

3.834,240 

141.669 

20.160 

2.196,662 


6.545.044 


88.901.397 


27,217.806 

12.261,000 

373, 120 

2,854.400 

1,506.960 

13,872 

1.037.238 


2.733.897 


47.498,293 


2,372,265 

32.441,940 

159.061 

897,840 

6,118,038 

20,240 

2, 660, 672 


14,580.254 


59,250.310 
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Tahle  ihavlng  ihs  jproduti  of  the  crop;  f^,  for  IRSd— Con  tinned. 


Prodact4u 


OBEGOJr. 

iBdiftncorn ...bnsbels. 

Wb(s*t do... 

Kye do... 

OftU do 

Barley ^ do... 

Bockwbeat do 

PotatoM di> 

Tobacco pounds . 

Hi^y -' long. 


QllMltitT 

prodoced 
in  1881 


ValiMper 


^isr  ^rcX.  ^^r  -^"^ 


130.000 

12,  Q3fi,  HOO 

17,296 

4,433,500 

«10,  500 

7,762 

1.251,284 


263.306 


33.9 
16.7 
17.1 
28.5 
27.4 
15.7 
lia6 


5,450 

723,000 

1.009 

155.448 

29,KrO 

495 

11,312 


$0  80 
85 
»7 
62 
60 
82 
57 


1.39 


190,057 


13  25 


Total. 


NEVADA. 

lodUaeoin busliola. 

Wlieat do... 

Kye do... 

OaU do... 

Barley \ do... 

Buckwheat do... 

Potatof»t» do... 

Tobacco pounds. 

Hay , tons. 


1.116,641 


18.000 
95,000 


21.7 
21 


830 
4,520 


90 
1  20 


10,38S,tf5 

2,305,« 
481. 7«t 

7ia,ffi 


3.4»,5» 


17, 351!,  70 


114,  NO 


221.  UOO 
4»W,  000 


Total. 


COLORADO. 

Tndianconi bnabels.. 

Wbeai do 

Rye do — 

Oata l-.do 

Barley do 

Buckwbeat do.... 

Potatoea do.... 

Tobacoo pounds . . 

Hay ions.. 


Total., 


ARIZONA. 

Indian  com bushola. . . 

Wheat do... 

Rye do... 

Oata , do.- 

Barley t.do... 

Book  wheat do . . . 

Potatoes do.. 

Tobacco pounds. 

Hay .tons. 


890,000 
166,764 


30.7 
22. 1 


7,200 
21,210 


90 


91.8 
"L33 


4,250 


422,400 
1,  508, 200 

28, 224 
780,000 

92,400 


437,000 
"*96,'20i' 


57, 000 
220,000 


827,600 
"72,750 
"ii'560* 


20 

16.8 

17.7 

28.4 

19 


7&3 
'*i.'24 


21 
14  2 


18.9 
...... 

"1.04' 


75,945 


98 
'i2*50 


113,955 


165.  ra* 
431, 2W 


^1» 
'i,*25»,«0 


2,35^.150 


21,070 
95, 000 

1,502 
27,  500 

4,  851 


6,730 
'73,026 


228,775 


2,709 
15,500 


90 
94 
90 
65 
92 


72 
'13*75 


1  10 
140 


Total. 


DAKOTA. 

Indlaa  corn j bushels. . 

Wheat do — 

Rye do — 

Oata ,...do 

Barley do 

Buekwbeat do 

Potatoes do 

Tobacco... pounds.. 

Hay tons.. 


Total. 


IDAIIO. 

Indian  corn bushels.. 

Wheat do 

Rye do.... 

Oiita do 

Barley do 

Buckwheat! .....do 

Potatoes do 

Tobacco pounds.. 

Hay tous.. 

Total 


17,866 
"'976  I 
i2,'666'l 


96 

"i'io 
'18*56 


3^10 

1,5(&3«( 

25.405 

507,400 

83^  0» 


314v<»d 
'i,'240,'374 


4,064,^ 


6S.70d 


48,515 


4,650,000 

11.  400, 000 

79,107 

8,600,000 

471.621 

3,908 

1,118,500 


440,000 


25 
15.9 
13.8 
25.7 
16.7 
8.1 
106.5 


1.16 


45,000 
ft50,000 

10,  635 
760.  600 
829,700 


S.'iO.OOO 
".57,666 


28.fi 

16 

13.7 

3&2 

29.5 


104.2 


3S0,  000 


186,247 

51 

720,000 

80 

5,  724 

75 

140.000 

38 

28,273 

55 

481 

70 

10,  .5W) 

38 

311,135 
'*86,'i25 

*23i,*2» 


918.101) 


?,  371, 500 

9,16^000 
fi9,37S 

1,36^,000 

2,730 
425,030 


4  25        1,870,000 


1,471,225    15.594.033 


1,580 

40,  625 

779 

21, 000 

11,193 


2,400 
*48,666 


125,  .577 


1  (& 

1  40 

80 

75 

90 


1  00 
ii'56' 


47. 2M 
910. 000 


mo* 

■c5s;mo 

2,73',»^ 


BBPOBT  OF  THB  STATISTICIAH. 


263 


Telle  $^0iciMg  the  product  of  the  crope,  ifo.,  for  ISSd—Oontinafid, 


Prodncta. 


MOXTASA- 

1 bu  ftliels- . 

lip 

An... 

«lo . . ." . 

do... 

: do.... 

do 

poiiud  a . . 

Uma.. 


Quantity   |  Aremge  Number  of  i^?I°?.^ 
prfwlurea     yield  por 


In  1883. 


18,000 

es5,ooo 


acre. 


36.6 
16 


XKW  UKXICO. 


.busliola.. 

do — 

...do.... 

du 

,-..4e — 

...do.... 
....do  ... 
.poundM.. 

....toDfl.. 


1, 100, 000 

r»a,  050 

Ml 

aoo.ooo 


03.000 


.10.3 
20.1 

13.  a 

120 


1.07 


each  crop.  P®^**"^ 


492 
42,812 


$1  05 
1  46 


2S,  OtW 

1,852 

4<l 

2,500 


75 
1  00 

80 
1  00 


Total 
T«Iuati<iQ. 


918,000 
993,250 


825.  UOO 

53,or>9 

465 

300,000 


87,000 


10  00 


030.000 


j        102,700! I      3,121,574 


M5,000 
767, 000 


21.2 
12 


UTAH. 


.buabela.. 
— dp... 
...  .flo... 
...do... 

do — 

...do... 

do — 

.pouoda., 
tOlM.. 


WASHnCCTOV. 


.bnahela.. 
....do.... 

do.... 

....do.... 


.do., 


do — 

...do... 
.pounds.. 
toua.. 


WTOMIXO. 


.busbcla.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

.poiiuda.. 
toua.. 


185,  ooM ; 

5»,557 


lfi.5 

in.1 


40.500 

is,' boo' 


90 


275,000 

1.250,000 

21,131 

520,  OQH) 

227,007 


805,500 


20.8 
15.  3 
10.5 
22.3 
19.1 


135,000 


90 

"i.'ii 


62,000 
2, 440,  000 

19,947 

2, 120.  000 

651, 518 

•  2,798 
1, 175, 100 


175,000 


25,000 


47,000 


85,500 


17,000 


23.4 
ia5 
17.1 
40. 
3.\  5 
22. 
140.4 


45.  .'»94 

Cr>,  917 


1  10 
1  50 


ii,:joo 

2,8a3 


00 
1  00 


450 

ii.'ioo 


1  23  ' 

is '66" 


134,964 


13,208 
81,500 
2,018 
29.350 
11. 944 


8,950 


120,000 


200,970 


1.14 


2,646 

148,000 

1,165 

53,000 

18,350 

127 

8.370 


153, 000 


384.658 


16. 
'26.'9* 


90. 


1.13 


1,560 


1,750 


90 
92 
80 
61 
85 


49 
'906* 


80 
83 
85 
49 
68 
62 
80 


14  50 


1  20 
'""56' 


950 
i5.  60U 


19.260 


1  10 

ii'w 


1. 061. 500 
1. 150,  500 


100.500 
53,5.'i7 


50,625 
234,666 


2,716,6K2 


247.500 

1,150,000 

16,005 

317.200 

103,797 


3H695 

i,*ii5,666 


3,536,097 


40,600 

2,025.200 

16.965 

1,038.800 

443, 032 

1,735 

910,080 


2,  537,  500 


7, 052, 902 


80,000 
23,566 


94,05J 
212,566 
360, 050 
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Snmmariffor  eaek  State,  $kmcing  the  product,  the  area,  and  the  value  ofeaek  crop  for  l^ 


States  and  Territories. 


Maine 

Now  Hampshire 

Vermont 

Masnachttsetts . . . 
Khode  Island.... 

Connecticat 

Now  York 

Now  Jersey 

PennsylvanlA . ... 

Delaware , 

Mnrrlsnd 

Virginia < 

North  Carolina .. 
Roath  Carolina... 


Floriaa 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia... 

Kentnoky 

Ohio 

Michigan ........ 

Indiana 

Illinois. 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Ne^^kda 

Colorado 

Arisona 

Dakota 

Idaho 

Montana , 

New  Mexico 

Utah 

Washington 

Wyomfaff 

luaian  Territory. 


Total 


Cova. 


Bnshcls. 


904,400 

870,700 

1,830,800 

1,237.900 

277,800 

1,15^800 

21,187,500 

0, 942, 800 

43,518,800 

8,038,600 

17,904»700 

85,904,000 

84,200.700 

18,850,200 

80,617,500 

3,708,900 

31,962,500 

30,233,600 

14,636,400 

63,416,800 

84.485.900 

75. 188, 000 

14,927,000 

75,500,900 

98.819,200 

28.581,000 

107,484,300 

182,886,900 

82,201,600 

21.127,600 

175.487,600 

170,037,000 

144.452,000 

82,478.200 

2.700,900 

130.000 

18,000 

422.400 

57.000 

4,650,000 

45,000 

18,000 

965,000 

275,000 

62,000 


1. 617, 025, 100 


Acres. 


80,987 

87,260 

56.916 

57,120 

12.100 

67,677 

760.116 

843,586 

1,388.245 

206.182 

691,542 

1,881«568 

2,446,056 

1,361,256 

2,747,005 

892.073 

2,800,841 

1,798,9M 

790,886 

3,280,829 

1,506^072 

8,119.871 

588,238 

8,108,248 

2,977,680 

929,760 

8,438,832 

7,914,042 

1, 117, 240 

661,050 

6,777,802 

5, 763, 102 

4,280,430 

2,364,120 

98,634 

5,450 

830 

21.076 

2,709 

186.247 

1,560 

492 

45,504 

13.206 

2,646 


65,650,546 


Yalae. 


$832,048 

835,872 

1,814,482 

1,175,840 

255^668 

1,100,568 

16.314,375 

7,556,528 

80,463,160 

2,322,504 

10.884,726 

19.029,120 

18, 156. 171 

11, 122, 216 

23.801.875 

2.967,120 

19,188,500 

16,628,480 

8.781,840 

86,781,454 

15.863,514 

81,570.212 

8,657,660 

89,260,468 

57,857,904 

16,863,144 

51,502,464 

85,698,843 

17,066,848 

9,507,420 

66.685.288 

66,614,480 

63,447,462 

27,217,806 

2,872,265 

104,000 

16,200 

880,160 

62,700 

2,871,500 

47,250 

18,000 

1,061.500 

247,500 

49.600 


Wheal 


Bushels. 


783. 867, 175  ;504, 185, 470 


Acre*. 


512,100 

43,700 

148,700 

11,500 

878,000 

21.150 

20,100 

1,180 

520 

48,600 

2,156 

12,145,200 

772,400 

2,098.700 

154,000 

20.300,700 

1,488,700 

1,200,600 

96.800 

8,635,600 

620,000 

8.811,400 

918,900 

5.494.800 

710,000 

1,729.000 

230,000 

3,812.900 

510,000 

350 

80 

1,700,800 

285,000 

250,100 

65,000 

7,500 

2,200 

4,173,700 

460,000 

1,566.100 

215.000 

9.971.200 

1,960^000 

4,864,300 

480.000 

17.250.000 

1,287.000 

43,453.600 

2.876,000 

82.315.400 

1,086,000 

45,461,800 

2.763.000 

62,302,900 

2,966,000 

28,145.400 

1.610,000 

88.(00.500 

2,547,000 

25.487,200 

2,485,000 

27,538,600 

2.335.000 

81,248,000 

1.578.000 

18,300.000 

1,657.000 

86.046,600 

2.767.000 

12,030.800 

723.000 

95,000 

4,520 

1,508,200 

96,000 

220,000 

15.500 

U,  460, 000 

720,000 

650,000 

40,625 

685.000 

42.812 

767,000 

63.917 

1.250.000 

81.500 

2,440,000 

148,000 

25,000 

1.560 

Taloe. 


37,067,194 


m.745 

4M^IM 

a^l4S 

w 

53,39 

13,S5itW 

2,S5«,W 

21.815,W 
l.»4,« 

8,81«,IU 

2,0?4,W 
4,U7,« 

1,904.98 
907,  CS 

1,550;  131 
9.(r78,7B 
4, 611. 50 
15. 825,  HO 
41,280.0 
29.06S,8M 
40,915^00 
44,08Q,tf4 
20,90,000 
27,085^fll« 
17, 841.  WO 
23. 407.814 
20,936.100 
12,281,000 
82,441,910 

10,2S,4tf 
114,000 

i,M,m 

108,000 
9,lfl;000 
910.000 
906.160 
1,180,800 
1,1501000 
2;OJ5^»0 


444,ta:,m 


Slates  and  Territories. 


MMne 

New  Hampshire . 

Vermont 

M  iMHochn  setts. . . 
inio4le  Island... 
(Connecticut .... 

Now  York 

New  Jersey  ..... 
Pennsylvania. . . , 

Delaware 

Maryland 

Virginia 

North  CaroUna . 
South  Carolina . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana.,.,... 
Texas 


Oats. 


Bushels. 


1. 
1, 
8, 


1. 
40, 

^, 
34, 


1. 
5, 
5, 
4. 

7, 

4, 
8. 

9. 


776, 700 
030,  UOO 
445,300 
7(13.000 
155.800 
048,300 
008,000 
80(),800 
721,100 
410,800 
658,000 
457,060 
713,400 
430,100 
235,800 

rioe,6oo 

302,200 
080. 80U 
627,  KOO 
988.800 


Acres. 


82.921 

29.997 
100,495 

22,869 
5,656 

37,067 

1, 337, 947 

130, 4H2 

1,273, 335 

21.033 

99,330 
622.212 
582.24.') 
366,470 
765. 375 

52,580 
414, 756 
2CX.  8.19 

32, 472 
388,875 


Value. 


$977,185 

566.500 
1.722,660 

414,770 
90,364 

545,110 

18,030,000 

1,790,136 

15, 024. 405 

1&4.860 

729. 910 
2,.'i(J4,sl8 
2, 742. 4.12 
2,2l.%0.'i0 
8.  979.  G90 

.W2, 200 
2,  r»81, 320 
1, 7i5fl.  050 

310,080 
5, 393, 952 


Rye. 


Bushels. 


Acres. 


29.250 

2,470 

28.900 

.1,204 

102,960 

6.386 

440,020 

20,772 

15,680 

1..386 

464,530 

.to,  608 

2,876,400 

23^.292 

1,060,800 

99.498 

4,009,500 

394,332 

7.0-20 

816 

327,750 

27,352 

334.400 

50.085 

402,320 

63,030 

34,560 

7,313 

l.'>8. 400 

27,375 

3.424 

a<j 

32,  81.0 

5,940 

5.  512 

884 

9,000 

1,200 

CU,000 

4,8(M) 

Vslna. 


032.175 
26,5* 
92. 804 

409.219 
14.420 

427,  M8 

7CS.770 

2,907.030 

4.503 

216,315 

250,  »0 

345.995 

39.744 

158.400 

4.520 

30.  H« 

4.901 
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ary  for  each  SUttej  shomng  the  product,  thcai*(a,  and  the  value,  <fc. — Continued. 

I _______^ 


and  Territories. 


e 

gioJa 

f 


Q. 

a. 


OaU. 


Boflbela. 


3, 131, 500 

6,800,520 

1.888,200 

7, 187, 400 

18. 400, 000 

18, 237, 570 

18,853,200 

M,  141, 000 

34,324,400 

29.950,000 

52,618.160 

30,073,500 

12,780,800 

9,417,600 

1,548,000 

4,433,500 

221,000 

780,000 


Aorea. 


219,  OTO 

580,688 

128,544 

420,525 

607,000 

574,704 

703,400 

2,434,662 

1, 167, 732 

MO,  000 

1,609,635 

997,568 

472, 619 

400,119 

64,416 

155,448 

7.200 

27,500 


Value. 


11,597,065 

2, 812, 813 

849,600 

2,874,960 

8,464,000 

6,747,901 

6,598,620 

31.725,120 

10,983,808 

8,085,000 

14, 733, 085 

9.623,520 

8,834,240 

2,354,400 

897,840 

2,805,420 

165,760 

507,000 


Eye. 


Buabela. 


20,700 
200,200 
106,650 
881,380 
352,800 
273, 710 
263,040 

6,538,000 

2,470,650 
395,650 

1,540,080 
696,160 

4,450,000 

032,800 

187, 131 

17,296 


28.224 


Acres. 


4,290 
35,425 
17.238 
00,335 
28,405 
21, 917 
24,522 

357,000 

172,726 
26,200 

120,120 
.•SO,  570 

108.000 

53,480 

21,295 

1,009 


1,502 


Yalne. 


128.403 

158,158 

116,655 

608,152 

220,820 

177,011 

176,840 

8,661,280 

1,432,077 

200,604 

770.040 

868,965 

1, 780, 000 

373.120 

159,061 

15,048 


25,405 


ioo 
ton 


8,600,000 
760,000 

1,100,600 
185,000 
620,000 

2, 120. 000 
47,000 


140,000 
21.000 
28,000 
11,200 
23,360 
53,000 
1,750 


1,368,000 
570,000 
825,000 
166,500 
317,200 

1,038,800 
23,500 


79,167 
10,635 


5,724 
770 


50,375 
8,508 


21, 181 
10,047 


2,018 
1,165 


16,006 
16.055 


488,250,610 


18,404,601 


182,078,022 


20,060,087 


2,227,880 


18,430,104 


and  Territories. 


ipshire 


isetts. 
and .. 
tut  ..1 
t 


By-.. 
ania. 


rolina 
t>Iina. 


Barley. 


Bushels. 


105,200 

68,000 

287,850 

70,520 

17. 575 

12,054 

8, 016, 720 

4,116 

628,800 


6,324 
19, 175 

2.625 
17,355 
25,300 


Acres. 


10,767 
3,636 

11,266 

8,216 

800 


860,450 

252 

27,604 


242 
1,187 

257 
1,212 
1,660 


Yalne. 


1165,020 

50,160 

247,561 

63,468 

14,080 

10,840 

7, 183, 376 

3,376 

503,040 


5,060 
15,340 

2,100 
18,228 
25,300 


Buckwheat. 


Bushels. 


482,600 

78.200 

837.600 

60,850 

1,800 

187,240 

8, 471, 520 

840,440 

8, 675, 700 

6,825 

147,250 

108,000 

60,800 


Acres. 


21,412 

4,646 

17, 170 

5,600 

126 

11,088 

285,102 

84,006 

246,440 

'      408 

0,075 

16,482 

6,670 


Yalne. 


$250,660 

58,660 

210,488 

62,415 

1,118 

100,702 

2,003,640 

207,024 

2, 610, 261 

3,705 

103,076 

131, 274 

85,880 


pi 


6,868 


630 


6,004 


118, 720 


6,325 


04,076 


^inia. 


42,120 

10,702 

464,400 

1,144,440 

1,348,020 

415,800 

042,500 

5, 772, 640 

7,204.000 

4,  547, 400 

181,800 

267.300 

3, 588, 000 

0,131.400 

810,500 

468.000 

02.400 

327.500 

471.  C2l 

L'2y,  700 


2,064 

510 

20,806 

68,095 

54,075 

16,280 

47, 824 

280,906 

309,000 

201.360 

8,000 

20.882 

156.000 

558.480 

29,870 

21, 210 

4.851 

17.306 

28,273 

11, 193 


28,642 

7,426 

320,486 

858,330 

1,011,600 

811,850 

622,050 

8. 174, 052 

8,385,880 

2,182.752 

118,170 

141,660 

1,606,960 

6, 118, 038 

491,700 

421,200 

85.008 

311,125 

259. 392 

296,730 


44,290 

800,000 

11,130 

100,320 

610, 120 

88,480 

158,360 

878,280 

60,600 

180,360 

69,300 

25.200 

17,340 

25,300 

1,762 


5,304 

32,130 

1,155 

22,888 

88.166 

7.920 

18,525 

83,166 

5,550 

16,680 

5.671 

2,040 

3,206 

1,150 

405 


80, 117 

273,000 

7,902 

150,353 

841.780 

68.130 

115.603 

283,710 

31,878 

129,850 

45,045 

20,160 

13,872 

20.240 

6,365 


3,908 


481 


2,736 
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Sum, luiry  for  track  SfaU,  nhmvUg  iUe  prodncl^  ikt  area,  aitd  the  value.  *i-e, — Coutiiiaed 


8UtPfl  aii4  Territories. 


Barley. 


Buckwheat 


MonUnft 

New  M<)xic» 

UUih  

WtMhinKtou 
row  1 1 


Wy. 


KnithcU. 


53.  o:;0 

w,  5:.7 

227, 9!>7 

051,518 


Acrfi*. 


1.852 

2,8u3 

11,D04 


Value. 


$:>3.  9;iO 

r. :.  .v,7 

lw:t.  7i»7 

4Mua2 


Buftbt^U. 


581 


Acres. 


44 


Vnlae. 


m 


2,708  i 


127" 


1,734 


•"« 


ToUl 48,953,926  I    2, 272, 103  t  30, 768, 015     11,010,3531  847,112,      8,0»,«J 


SUtos  and  Territories. 


Hulno 

Kew  Hsnipsbire 

Voriuont 

^fUMftt^iiaHett*.. 

Khode  Island 

Connecticut ..... 

§©w  Vork 
cw  Jersey 

Ponnsylrauift.... 

D«Uwsro , 

Hnrylrtud ,. 

VirjrlnU , 

Kui-lh  Carol  Inft . , 
Heath  Carolina... 

Q«oriria 

Florida , 

Alabama 

Missisaippl 

Louisiana 

T«iiis 

Arkansas 

T«nnosse« 

ljr<«t  Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

intnois 

Wisconsin 

Minnwsota 

Iowa 

Mlssoori „.. 

Ksuitaa ,. 

X*4»raska 

Ciilifomla 

l>r«soii 

Nevada 

l-Dlomdo «... 

Arbona ...... 

l)akou 

Idaho 

Mivutauil 

Now  Ue\ico 

ruih 

W  ;Mli  kU.i^tOU  -  .  .  , . 

Wyo.uiu^  


Potatoes. 


Bushels. 


0.  (V24, 496 
2, 3H0,  505 
4, 118, 179 
2, 0:<9, 053 

544,320 

2,479,145 

30,  618, 749 

2,  977, 190 
15,  800,  880 

29H.  935 

1,  674, 244 
2, 197.  G06 
1, 100, 370 

187. 074 

397, 231 

70,848 

410,888 

363, 950 

263,  »U 

48.^530 

660,  726 

1.924,337 

1.  487.  S08 

3,  8*-V.  9:13 
10.2s:{.Hio 

12,  364. 103 
7.  227.  060 

11.696,  558 
7, 943.  7t» 

'5,132.018 

10,  792.  897 
5,192,618 

3,  9a\  931 
3, 143, 146 

4.  4 14.  4:v? 
1,  TM.  2S4 

3iH>.  UOU 
4:17.  (»00 

72.  IM) 

1,  lis.  500 

2:»0.  000 

30v.»,  OlK> 

40.500 

8l».*..  500 

X  175.  100 

85.500 


Acres. 


00,845 

30,  519 

41, 159 

33,646 

6,^>0 

32,  m 

381, 674 

40,816 

196,425 

4,061 

20,619 

34,718 

19,803 

3,512 

8,827 

1,579 

7.»49 

7,831 

ft,  877 

7,976 

10, 712 

34,699 

2,5.  C33 

52.668 

155,  313 

138, 168 

89.704 

138.  304 

106.  itfO 

55,610 

128,444  ! 

72,  376  I 

63.615  i 

37,418  I 

5:^,751  1 

11.312  I 

4,250 

5,730 

970 

10,500 

2.4t>0 

2,500 

450 

8,950 

8.370 

950 


Valno. 


$5, 013, 372 

1,  606, 353 

2,  800, 302 
2,  498, 195 

435,4.'?)S 

2,  032,  899 

18, 677, 437 

1,9:J.5,  173 

9, 040,  702 

205,  754 

1, 070. 486 

1, 340,  505 

825,  277 

1.59,  013 

258,200 

67,306 

369.799 

a)9, 357 

237,550 

461,244 

521, 974 

1, 058, 385 

743,904 

1, 32.5. 830 

6, 170, 286 

5.316,564 

3, 61,1,  530 

5.  848. 279 

3, 177, 504 

1, 898, 847 

4, 101^  301 

2. 2S4,  753 

2.100,663 

1,037,338 

2, 660. 672 

713, 23a 

382.200 

314,640 

80,  025 

425.030 

250,000 

300,000 

50.  625 

394.  CDC. 

940.  UN) 

94.060 


Hay. 


Tons. 


1, 054, 614 

622, 135 

1,009,566 

681, 221 

76,903 

5.51,946 

5, 777,  721 

513,480 

3. 187. 291 

49,627 

286,022 

310,580 

97,263 

3,344 

18,155 

218 

12, 513 

10,886 

40,455 

81,489 

28,988 

217,316 

260.683 

254,065 

2, 751. 272 

1.456,613 

1,649.633 

3.4^743 

1.896,709 

1,746.585 

3.860,412 

1.194.685 

1,636.361 

841.199 

1. 12t  558 

263,. 166 

100,704 

90,219 

12,500 

44i^>.e00 

57,000 

93,000 

13,000 

lie.  COU 

17r>.  000 

17,  OUO 


Acres. 


1.083,958 

615,851 

055,238 

611,258 

60.657 

574»767 

4,062.158 

514,100 

2,711,457 

48,655 

283,520 

281,838 

81,414 

2,990 

16,129 

211 

10.882 

9,625 

36,777 

70,652 

24.751 

181,097 

228.042 

206.196 

2,355,141 

l,'i43.501 

1.  260. 136 

2,744,870 

1,633.634 

1.350.033 

3.173.330 

1,066.683 

1, 370, 765 

680,970 

806,818 

190.057 

75,945 

7*4026 

1:1,000 

380.000 

4.>.00O 

87.000 

11.000 

120,000 

l.v's  CiiO 

;.'>.uoo 


Talae. 


$13,311.20 

7.981221 

12,261.»ffi 

IHfiHS 

fit  570^  20 

70, 777. « 

8,8,i7.06S 

38,247,493 

7W,1« 

3,861.28: 

8.897,rrJ 

l,OJ«7,4M 

3^.456 

190,627 

3,205 

li)0,156 

157.J^^7 

63:>,143 

876,007 

376,^44 

2.788,W 

2,476,4j« 

2.54«,650 

21^412,211 

17,115.2« 

14,84«,(»7 

».20,7M 

11,38(1,614 

10,042.«4 

2«.  267, 163 

9,(r79,«l 

6,54.%  044 

2.7:!3,«ff 

14,580^3S4 

3.48B,5» 

1.258.W 

1,24«,374 

231,250 

1,87a  «» 
6.'^  r«i 

I.SIIWO 

2, 337,  Wfl 

?12.i« 


Total '170.973,30« 

1 


2. 171, €36  ,  9(^»M.8U  |  £«,  138.640  j  £^330,505,  3li9.»3^lM 
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^ryforeaiih  SUitef  bhowing  iheproducif  iht  area^  and  ihevalu€f  tfc. — Continued. 


and  T«TTitories. 

Tobacco. 

Cotton. 

Pounds. 

Acres. 

Value. 

Bales. 

Acres. 

Value. 

. 

ipshli-e 

155,296                 110 

$18,636 

16,393 

531,  352 

120.  099 
4,  250,  819 

89 
2,962 

••"•••"••*"• 

UHitttS. 

and 

;ut 

9, 772,  269 

9,  751,  386 

194, 407 

31,044,520 

•  8.665 

8,  059 

172 

29,772 

1,270,396 

1, 170, 160 

21.385 

3,725,343 

k 

ey 

.........._- 

ania 

*•••*•••••"• 

i 

20,232,210 

80, 297,  332 

32,  275,  792 

50.:i80 

262, 179 

24, 239 

475,  456 

462, 171 

30.  030 

143.  853 

64, 482 

202 

1,034 

160 

2. 173 

1,  51'5 

1,7.'^3,933 

6,  518,  705 

3,  873,  095 

0,540 

30,705 

4,363 

71,318 

00,082 

24,000 

463,  000 

630.  000 

942, 000 

62, 000 

810.  000 

1.  064,  000 

660,000 

1.  326.  000 

55, 786 

1,  0.00,  543 
1,618,989 

2,  872, 748 
257, 7^9 

2. 010, 420 

2, 27P.  521 

931,900 

$1,032,000 
19, 009. 060 
27, 090, 000 
41,448,500 
3.472,000 
36, 450, 000 
47.348.000 

rolina 

rollQA. 

pi 

I ......  ............ 

24, 920, 000 
59, 670. 000 
31. 365,  000 

241,  924 

1,175,906 

31, 020, 220 

2,109,858 

198,  905. 994 

33,  648,  017 

92,  091 

0, 108,  860 

3,848,124 

10. 443,  324 

7|8 

2,124 

41,  H07 

4, 235 

242,  227 

33,  819 

181 

11,208 

33.  869 

99,  952 

2, 078,  355 

216,086 

1.5,012.480 

2,  355, 424 

11, 972 

an.  «*>o 

697,000       1-1«H.  515 

B 

837,000 

807,602 

15. 166.  000 

friDia 

.'>,  103           307,850 
11,250       1,253,199 

Q 

er  States 

15, 047, 770 

16,182  i    1,203,822 

42,000 

83,783 

1.827.000 

al 

613, 077, 658 

671,522             43.189-951 

6,957,000 

16,791,557 

309.  696. 600 

9iaing  the  average  yield  per  acre  and  Ihe  price  per  htshelf  paundf  or  ton,  of  farm 

produciafor  the  year  18d2. 


id  Tenitoriea. 


ap»biro. 


isntta. 
laud . . 
:ut... 

k 

toy..., 
aula . 


I 


pi. 


I. 


rginU^. 
f 


Com. 


roUna 

roUna ••' 


Bqah- 
els. 


I  .. 


20.2 
2.3.-4 
33.9 

21.7 

2rj.o 

20. 1 
27.  5 
2H.9 
31.3 
18.9 
25.0 
10.1 
14.0 

12.  0 
13.3 

9.5 

13.  9 
10.8 
18.5 
19.3 
21.6 
24.1 
25.  4 
21.3 
31. 3 
30.  7 
31.3 


Price 

per 

bushel. 


Wheat. 


$0  112 
96 
iH 
05 
02 
96 
77 
76 
70 
50 
.58 
.53 
.'i3 
08 
05 
80 
GO 
.56 
GO 
.58 
4G 
42 
.58 
52 
62 
59 
48 


BiiHh- 
els. 


12. 2 

14.0 

9.0 

7.7 

7.5 

7.5 

4.4 

6.0 

4.5 

3.4 

9.1 

7.3 

7.9 

11.3 

13.4 

15.1 

16.3 

16.6 


Price 

per 

bushel. 


Oats. 


11.7 

12.9 

17.0 

17.0 

"'26.'3' 

15. 7 

13.6 

13.6 

$1  40 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


36 
27 
45 
40 
20 
10 
12 
05 
07 
07 
06 
06 
20 
OH 
25 
12 
23 
25 
98 
99 
91 
95 
90 
95 
90 
90 


Bush- 
els. 


21,4 
34.3 

34.3 
30.7 
27.  5 
2H.3 
29.9 
29.2 
27.3 
19.6 
16.7 
8.8 
9.8 
12.1 
9.5 
9.7 
10.4 
11.6 
16.3 
25. 7 
14.3 
11.8 
14.7 
17.1 
26.4 
31.7 
26.8 


Price 

por 

bushel. 


$0 


Rye. 


Bush- 
els. 


55 

11.8 

55 

8.9 

50 

10.1 

59 

16  4 

58 

11.3 

52 

1.5.2 

45 

12.0 

47 

10.7 

45 

10.2 

45 

8.6 

44 

12.  0 

47 

6.7 

48 

6.3 

60 

4.7 

65 

.5.8 

75 

.5.0 

60 

6.5 

57 

6.2 

60 

8.0 

54 

12.7 

51 

6.9 

41 

6.7 

45 

9.7 

40 

9.8 

46 

12.4 

37 

12.5 

35 

10.8 

Price 

per 

bushel. 


$1 


10 
92 
90 
93 
92 
92 
76 
72 
74 
05 
66 
75 
86 
15 
00 
32 
10 
00 
00 
92 
99 
79 
70 
69 
65 
65 
67 


Barley. 


Bush- 
els 


18.1 
18.7 
25.6 
31.9 
23.0 
IJI.  3 
24.  H 


Price 

per 

bushel. 


$0  8.1 
87 
86 
90 
85 
00 
80 


16.3 

82 

22.7 

80 

20.1 

80 

16. 2 

80 

10.3 

80 

14.3 

1  06 

15.3 

1  00 

10  1 

1  10 

18.8 

80 

14.2 

68 

31.1 

69 

22.3 

69 

16.8 

75 

24.9 

75 

25.6 

75 

268 


REPORT   OP   THE   COMMISSIOXER   OP   AGRICULTURE. 


Table  showing  the  areraije  jfield  per  acre  and  the  price  per  l^mshelj  <f-c. — Continued. 


States  and  Territoriea. 


Com. 


TTtaeat. 


Illinois 

Wisconsin... 
Minnesota... 

Iowa 

HisMOuri 

Kansas 

Nebraska.... 

California 

Orcycon 

Nevada  

Colorado 

Arisona 

Dakota 

Idaho ........ 

Montana 

New  Mezioo. 

Utah 

Washington. 
Wyoming 


Bosh- 
els. 


i  Price 
per 
ibosheL 


23.0 
!».K 
32.0 
25.9 
29.5 
33.7 
34.9 
28.3 
23.9 
2L7 

2ao 

21.0 
25.0 
28.5 
3G.6 
2L2 
20.8 
23.4 


|0  47 
53 
45 
38 
39 
37 
33 
85 
80 
9U 
90 
1  10 
51 
05 
05 
10 
90 
80 


Bush- 
els. 


Price 

per 

boabaL 


17.7 
14.4 
1X0 
.0.3 
11.8 
19.9 
11.0 
13.0 
16l7 
2L0 
1«.8 
14.2 
lh.9 
16.0 
16.0 
12.0 
15.3 
10.5 
10.0 


86 
90 
82 
70 
85 
C7 
67 
00 
85 
20 
9t 
40 
80 
40 
45 
50 
92 
83 
20 


Oats. 


Bash- 
eU. 


40.7 
2^6 
35u7 
3L0 
«0.1 
27.0 
23.5 
24.0 
28.5 
30.7 
28.4 


Prfoe 

per 

basb^ 


25.7 
36l2 
39.3 
1&5 
22.3 
40i0 
26.9 


|0  32 
32 
30 

28 
32 
30 
25 

.12 
75 
65 


Rye. 


Bosh- 
ela. 


18L3 
14.3 
15.1 
12.8 
13.8 
22.5 
17.4 
H.8 
17.1 


Price 


boalieL 


90  56 

58 
.^ 
50 
53 
40 
40 
85 
87 


Barley. 


Bnsh- 
els. 


38 
75 
75 
90 
61 
40 
50 


17.7 


13.8 
13.7 


10.5 
17.1 


90 


75 
80 


80 
85 


19.7 
^0 
23.3 
22.0 
22.7 
12.8 
23L0 
16.4 
27.4 
22.1 
19.0 
1&9 
16.7 
2a5 
2a  1 
19.1 
19.1 
35.5 


Prks 

per 

haghd. 


loes 

» 
47 
48 

ai 
43 
87 
69 
N 
92 
15 
» 
N 
109 
199 

e 


I 


states  and  TeirHo- 
riea. 


Maine 

New  Hampshire ... . 

Vermont 

Masaachnfletta 

Rhode  Island 

Connectioat 

New  York 

New  Jersey 

PennsylTania  ..••... 

Delaware 

Maryland 

Virginia 

North  Carolina 

Sooth  Carolina 

Geonda 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas  

Arkansas 

Tennessee 

West  Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Arieona 

DakoU 

Idaho 

Montana 

New  Mexico 

Utah 

Washington 

Wyoming^ 


Buckwheat. 


Bush- 

elsl 


20.2 
1&8 
19t7 
12.6 
10.4 
12.4 
12.2 
10.3 
14.5 
15.5 
14.8 
12.1 
10.5 


&4 
12.1 

9.6 

8.5 
15.4 
11.2 

&5 
1L4 

9.1 
10.8 
12.2 

&6 

7.9 
22.0 
15.7 


&1 

*ia.'2 


22.0 


Price 
per 
bushel 


60 
75 
65 
90 
85 
80 
75 
85 
73 
60 
70 
66 
60 


68 
70 
71 
79 
67 
77 
73 
75 
63 
72 
05 
80 
80 
80 
82 


70 
80 


62 


Potatoes. 


Bnsh- 
els. 


100.0 
78.0 

100.1 
87.4 
85w7 
76w6 
80.2 
72.9 
80.7 
72.4 
76.3 
63.3 
55.6 
53.3 
45.0 
44.0 
61.7 
46.5 
44.0 
60.0 
61.7 
55.5 
50.4 
53.6 
66.2 
89.5 
80.6 
84.6 
74.3 
92.3 
84.0 
71.8 
62.8 
84.0 
82.5 

110.6 
91.8 
70.3 
75.0 

106.5 

104.2 

120. 0 
90.0 
90.0 

140.4 
UU.0 


Price 

per 

bushel. 


0  75 
70 
68 
85 
80 
82 

65 
57 
70 
68 
61 
75 
85 
65 
95 
90 
85 
90 
95 
79 
55 
50 
47 
60 
43 
50 
60 
40 
87 
38 
44 
55 
33 
00 
67 
98 
72 
1,10 
38 
00 
00 
25 
4'» 
80 
10 


Hay. 

Price 

Tons. 

ton. 

.97 

112  70 

LOl 

12  75 

1.06 

11  73 

Lll 

18  00 

1.10 

17  50 

.96 

17  35 

1.16 

12  25 

LOO 

17  25 

1.18 

12  00 

L02 

14  25 

1.01 

13  50 

LIO 

12  55 

LIO 

11  18 

1.12 

11  60 

1.20 

10  50 

LOS 

14  70 

L15 

12  00 

LIS 

14  50 

LIO 

15  70 

LIS 

10  75 

L17 

13  00 

Lao 

12  83 

L14 

950 

L2S 

10  00 

L22 

060 

L17 

11  75 

LSI 

900 

L25 

880 

L16 

6  00 

L29 

5  75 

L22 

525 

L12 

7C0 

L19 

4  00 

L24 

3  25 

L39 

13  00 

L39 

13  25 

L33 

12  50 

L24 

13  75 

L04 

18  50 

LIG 

4  25 

1.19 

11  50 

L07 

10  00 

L18 

18  00 

L12 

9  00 

1.14 

14  50 

1.13 

12  50 

Tobacco. 


Pounds. 


L412 
L417 
L435 


1,128 
L210 
L130 
L043 


740 
621 
600 
249 
254 
151 
219 
290 


307 
654 
740 
612 
821 
995 
609 
806 
746 
928 


930 


Price 
poimd. 


Ct$. 


12.0 
13.0 
12.5 


13.0 
12.0 
ILO 
12.0 


6.0 
7.8 
12.0 
18.0 
14.0 
18.0 
15.0 
13.0 


14.0 
&6 
6.7 

10.0 
&0 
7.0 

13.0 
7.0 
8.0 

12.0 


8.0 


Cotton. 


Net 
pounds 
per  acre. 


189 
194 
171 
146 
96 
141 
210 
270 
201 
264 
188 


Price 

pooDi 


IO08L8 

as 
u 

9.9 

&» 
&9 

&9 

9.8 

10.0 

lao 


221 


9.» 
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ihle  Bhowing  the  average  cash  value  per  acre  of  farm  products  for  the  year  1882. 


ad  Territories. 


mpehixe. 


ineetts 
aland., 
lent... 

rk 

rsey ... 
▼ania.. 

■e 

id 


Com.    Wheat 


Rye. 


arolina 
arolina 


ppiV. 
i» ... 


IS 

irginia 

ky 


a. 


on. 
>ta. 


1 


ca. 

ia 


a  — 

)xico. 


gton 

OK 

Territory. 


$26  86 

22  46 
31  87 

20  61 

21  16 

10  80 
21  17 
21  06 
21  01 

11  15 
15  02 

10  12 

7  42 

8  16 
8  64 
7  60 
834 
024 

11  10 

11  10 
0  04 

10  12 

14  73 

12  64 
10  41 

18  11 

15  02 

10  81 
15  2G 
14  40 

0  84 

11  50 

12  47 

11  52 
24  05 
10  12 

19  53 
18  00 

23  10 

12  75 
29  02 
38  43 
23  32 
18  72 
18  72 


$16  38 
17  41 
22  73 
24  65 


24  36 

17  27 
15  23 
14  28 

13  05 

14  08 
0  64 
8  16 
0  00 
8  10 
550 

6  72 
553 

4  25 
8  02 

7  23 
7  10 

10  73 
12  06 
14  34 
14  67 

14  85 

15  22 

12  06 
10  66 

7  21 

10  03 

13  33 
7  37 

11  70 

14  10 

25  20 

5  70 
0  88 

12  72 

22  40 

23  20 

18  00 
14  08 

13  60 
10  20 


$12  08 
8  10 

14  40 

15  25 
10  40 
13  08 

0  12 

7 

7 

5 

7 

5 

5 


70 
55 
50 
02 
02 
42 
5  40 

5  80 

6  60 


6 
6 
7 


05 

58 
20 


i 


11  68 
6  83 
4  50 
6  70 

6  76 
8  06 
8  12 

7  24 
10  25 

8  20 
8  00 

6  40 

7  31 
0  00 

6  06 

7  48 
14  88 


Oats. 


$U  77 
18  86 

17  15 

18  11 
15  05 
14  72 
13  45 
13  72 

12  28 
8  77 
7  35 
4  14 
4  70 
6  05 
522 

'  7  27 
6  24 
6  55 
0  78 

13  88 


Barley. 


$15  38 

16  27 
22  02 
10  71 
18  70 

17  37 
10  84 
13  87 

18  10 


20  88 
12  00 
8  16 
15  01 
15  30 


11  11 


15  04 


15  03 


10  35 
10  06 


8  40 
14  53 


7 

4 

6 
6 

12 


29 
84 
61 

84 
14 


11  73 
0  38 

13  02 
0  47 

10  71 
8  68 
0  63 
8  10 
5  87 

13  02 

14  82 
23  02 
18  46 


077 
27  15 
20  47 
14  85 
13  60 
10  60 
13  45 


0  66 

14  56 

15  30 

12  60 
18  67 
10  12 

13  00 

13  75 
10  05 
10  85 

14  75 


78 
66 


Back- 
wheat. 


$12  12 

12  60 

12  80 

11  34 

8  84 

0  02 

0  15 

8  75 

10  58 

0  30 

10  36 

7 

6 


90 
30 


5  71 
8  47 

6  82 
6  71 

10  32 
8  62 

6  20 
8  55 

5  73 

7  78 
7  03 

6  88 
6  32 


Potatoes. 


10  00 

17  00 

16  44 

12  87 

10  80 

17  48 

17  05 

0  18 

567 

26  55 

20  10 

10  56 

10  10 

16  23 

24  14 

is  64 

$75  00 
54  60 
68  07 
74  20 
68  56 

62  81 
48  02 

47  38 
46  00 

50  68 

51  88 

88  61 

41  70 

45  30 
20  25 

42  65 

46  53 

30  52 
40  41 
57  85 

48  74 
80  52 
20  70 
25  10 
80  72 
38  48 
40  30 
42  30 
20  72 
34  15 

31  02 
31  50 
34  54 
27  72 
40  50 

63  04 

89  06 
54  04 
82  50 
40  47 

104  20 

120  00 

00  00 

112  50 

68  70 

72  00 


ToImooo. 


$160  44 

184  21 
170  37 

146  64 
145  20 

124  30 

125  16 

44  04 

45  33 
60  00 
82  37 
35  50 
27  18 
32  85 
37  70 


42  08 
47  09 
40  58 
51  20 

65  68 
60  65 

66  17 
56  42 
50  60 

111  36 


74  40 


Hay. 


$12  32 
12  88 

12  43 
10  08 
10  25 

16  67 
14  21 

17  25 
14  16 

14  53 

13  63 
13  80 
13  30 
12  88 

12  60 

15  14 

13  80 

16  38 

17  27 

12  36 
15  21 
15  40 

10  83 
12.30 

11  71 

13  75 
11  70 
11  00 

6  00 

7 

6 


42 
40 


8  51 


4 
4 


76 
03 


18  07 
18  42 

16  62 

17  05 
10  24 

4  93 

13  U8 
10  70 
21  24 
10  08 
16  53 

14  12 


howing  the  average  cash  value  per  acre  of  the  cerealSf  potatoe^f  tohaccOj  and  hay  of 

the  f ami,  taken  together ^  for  the  year  1882. 


States. 


iiDpshire 

It 

hnsetts .. 
tflland ... 
ticat .... 

3rk 

rmy 

lyania... 

re 

ad 


a 

^arolina. 
Carolina. 
I 


la... 
ippi 
na.. 


aee  . . . . . 
Irginia 


Average 
value  per 
acre. 


$15  18 
15  42 

15  90 
22  82 

0  86 
20  05 

16  48 

17  00 
16  05 
12  34 
15  29 
10  77 

8  28 

7 

7 

7 

8 

8 


04 
00 
67 
03 
07 


States. 


11  50 
11  32 


07 
43 


12  35 
14  45 


Ohio...: , 

Micblf^an 

Indiana 

Illlnoiii 

Wisconsin 

Minnesota 

Iowa 

Hissonri 

Kansas 

^Nebraska 

CaUlomia 

Oregon 

Nevada 

Colorado 

Arisona 

DakoU 

Idaho 

Montana 

Xew  Mexico 

TJtah... 

Washington 

Wyoming 

Average  for  United  States. 


Average 

valne  per 

aerie. 


$15  78 
15  39 

14  28 

12  23 
n  46 
10  54 

8  68 

10  00 

11  14 
8  88 

13  55 

15  55 
20  69 

17  72 

20  47 
10  56 

21  80 
10  10 
20  13 
13  55 

18  34 
18  68 

12  22 
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A  genetal  aumn^fy  akoKlnrf  the  e$timaied  qHnntUicty  uumher  of  aer^B,  and  agffrtgate  tqIu 

of  the  d'ops  of  the  farm  in  1H82. 


Produota. 


IuflT<\n  coi  D bnnhels . 

wheat .do.... 

liyc...^ do  ... 

(>utJ» do 

liarley do  ... 

Bmk  Wh«Mt do — 

PotntoPH  ...* do 


ToUl. 


Tobacco • ponndfl . . 

Hay : 4 4 tons.. 


Grand  total 


Quantity  pro- 

Number of 

duced. 

acres. 

Bu»h«A$. 

l,6l7,trJS,100 

65.  960, 646 

504, 18f.,  470 

37,  067,  IM  i 

20.  9C0,  o;t7 

2,237.«I0  ' 

i9A,  20U  610 

18,4»4,0&1  1 

4iJ,  0:«%  IP2« 

2,  273. 103  1 

1I.G1U.3:>3 

847,113 

170.  872,  508 

2,171,636 

2,  H70,  367. 004 

128,  740,  m  1 

513,077.r>r.8 

671.5-32 

38,  V3»,  049 

82,  330,  W& 

Valae. 


$7I«3,««7,1T5 
444,41!,  133 

jte,fl7aa 
i,5«8,«is: 


r- 


a.]ii,isi 


161, 7&1. 208  1      l,9T7.Mt,l« 


Table  ahoiving  the  average  yield  and  cash  value  per  acre,  and  price  per  huahelj  pouitd^tr 

ton,  of  farm  products  for  the  year  1H82, 


Products. 


Average !  Average  Average 


Indian  oom.busbds. . 
Wheat do.... 

Oats do.... 

Barley do — 


yield  |>er 
aci'e. 


24.6-!- 
13. 6- - 
13. 4-- 
26.4- 
21.54- 


price  per 
bushel. 


value  per 
a()re. 


Prodacta. 


Average 
A  veraire  |  pHee  per  A TCft«» 
yield  i>ori   btijvhel,    vahwper 


acre« 


$0  4&4-t- 
88.2- 
61.  5-1- 
37.5- 

63.  tH- 


$11  91 

12  00 

8  24 

9  64 

13  50 


Buckwheat .  btishols . 

^otaiocH do. . . 

Tobacco ....  pounds . 

Hay tons 

Cotton pouud» . 


pound,  or  j 

tOB. 


sens. 


13. 1  -|-:$0  72.  9+ 
78. 7  4-       Xk  74- 

764.  0  P  a  44- 
1.18-f'  9  7U.«H- 

186      -fl        9.9- 


HSU 

43M 
iMli 
1145 


FAEM  ANIMALS. 

NUMBERS  AND  VALUES. 

The  increase  in  number  of  population  and  advance  in  price  of  meat 
haye  had  a  stimulating  effect  upon  the  Btock-growing  industry.  The 
mild  weather  of  the  winter  of  l8Sl-'82  was  also  very  favorable  to  in- 
crease of  numbers  on  the  Western  ranges  and  in  the  Southwest,  by 
avoidance  of  losses  which  in  some  winters  largely  counterbalance  the 
natural  increase.  Numbers  of  cattle  remain  nearly  stationary  east  of 
the  Mississippi.  There  has  been  in  operation  a  stix)ng  tendency  in  the 
Northwest  to  reduce  the  area  in  wheat  and  extend  the  breadth  of  oom 
and  pasturage.  It  is  a  healthy  tendency,  sustained  by  the  fact  of  su- 
perior profit  in  production  of  beef  and  milk,  and  encouraged  by  the 
uncertainty  of  wheat-growing  and  reduction  of  rate  of  yield  under  the 
regime  of  continuous  wheat-culture.  There  has  been  a  great  advance 
in  Dakota,  Wyoming,  Montana,  and  New  Mexico. 

The  increase  in  prices  has  been  rapid  in  the  Territories  daring  1832 
and  1883.  The  isolation  of  the  public  lands  has  been  invaded  by  u6W 
railro%ds  in  the  Northern  and  in  the  Southeni  Territories.  Fertile 
nooks,  watere<l  by  springs  and  streams,  capable  of  irrigation  for  tie 
production  of  hay,  have  been  brought  to  light  and  made  the  centers  of 
new  ranches.  The  plains  and  mountains  of  the  great  We«t  have  been 
traversed  for  locations  suitable  for  ranch  enterprises.  The  abundance 
of  money  seeking  investment  and  the  low  rate  of  interest  prevailing 
have  had  the  eft'ect  to  stioinlate  the  hitherto  profitable  bnsltiess  of  stock- 
growing  and  increase  the  competition  for  herds  of  cattle  and  advance 
prices.  In  other  words,  stock  in  ranches,  as  well  as  railroad  stock,  hsa 
been  watered.  To  such  extent  has  the  rise  in  prices  been  carried  that 
calves  are  brought  from  the  States  by  thousands,  yearlings  and  t^o- 
year-olds  are  purchased  in  the  Gulf  States  and  driven  in  lai'ge  num- 
bers through  Arkansas  and  Indian  Territory  to  the  mountains.  StrAuge 
M  it  msi,y  jseem^  theso  dagger  of  sto«k  are  worth  more  in  Colorado  and 
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Wyoming  than  iu  any  other  part  of  the  United  States.  In  this  state- 
ment quality  must  of  course  be  considered,  and  comparison  made  be- 
tween animals  of  the  same  grades.  This  anomaly  grows  out  of  the 
large  profits  in  grass  fed  l>eeves  of  the  plains,  in  the  margin  of  profit  in 
producing  four  year-old  beeves  from  yearling  stockers.  Though  the 
jirice  of  the  former  must  ever  be  lower  at  Pine  liluff  than  at  Chicago, 
the  value  of  common  yearlings  may  be  greater  iu  Wyoming  than  in 
Illinois,  and  the  ranchmen  still  make  a  profit. 

The  annual  returns  of  cattle  are  made  in  January.  These  estimates 
are  based  upon  the  reports  of  January,  1883.  The  number  and  value 
ill  the  aggregate  are  thus  stated : 

Table  ihowing  the  estimated  numbers  of  farm  ttock  expressed  as  a  percentage  of  the  numbers 
of  the  previous  years;  alsoj  average  of  actual  pnccs  in  Januari/y  1«83. 


SUtes  »nd  Ter- 
ritorict. 


Maine 

New  Hampehire.. 

Verraont.... 

Mafliiacli  iisetts . . . . 

libodelHland 

i'onnecticnt 

Kew  Vork 

New  Joi-aey * 

Tc>iiiiHy  Ivaoia 

Delaware 

Maryland 

Virjritiia 

North  Carolina  ... 
Bimih  Carolina. . . . 

Georgia 

yiorida 

Alabama 

MiaaiMippi ....... 

Louisiana 

Texaa 

Arkansaa 

TeuneHaee 

West  Virginia.... 

Kentucky 

Ohio 

MichigMi 

Indiana. .J 

llllnola 

Wisconfliu 

Minnesota 

Iowa 

Mis»onri 

KanssM 

Ni'ibraska 

Calil'urnia 

<)n;;;on 

Nevada 

Colorado 

Arizona 

Dakota 

Idaho 

Montnna 

New  Mexico 

riah 

Wji.-sliin.sjton 

W.\otiiiiiiJ 

Indian... 


o 


a 

.a 


e 

C  AS 

H 


Pr.et 
101 
102 
100.2 
100.5 
1UU.5 
101 
101 
lUl 
102 
100 
101 
100.2 
101 
102 
101 
103 
101 
101 

10^).  5 

105 

104 

101 

100. 

100. 

100.4 

103 

101 

lOU.  5 

104 

107 

105 

102 

10« 

108 

100.5 

107 

100 

lOG 

107 

120 

102 

105 

104 

105 

107 

110 

12o 


3 
3 


Horses. 


a 
a 

O  Of 

^  >> 


♦27  43 
28  88 

20  58 
38  93 

34  00 

31  25 

35  00 
38  80 
38  17 
80  00 
35  17 

28  80 

27  54 

80  92 

29  '.V.\ 
25  8,3 
24  00 
24  50 
16  07 
13  00 

21  90 
SO  29 

28  34 

81  74 
85  31 
34  72 

32  03 


32 
32 


10 
84 


34  48 
30  98 
20  50 
24  50 
27  94 

19  33 
30  00 
14  33 

20  05 


15 
31 


CO 
33 


25  00 
25  00 
10  00 
1!)  37 
27  50 
15  00 
10  00 


•2^ 

o  « 


^ 


$42  60 
45  11 

41  25 
05  00 
50  07 

54  50 
57  84 
02  15 
01  08 
57  60 

55  30 
40  95 
43  05 
50  17 
47  14 
43  33 
37  79 

30  97 
Zi  93 

19  00 

31  71 
45  24 
43  29 
40  8^^ 
57  55 
55  55 
50  05 

49  15 
54  00 

50  80 
47  01 
88  39 
37  30 
40  42 
31  U 

49  00 

20  75 
30  89 
22  00 

50  00 
25  00 
30  25 
25  33 
34  50 

42  50 
20  00 
15  00 


0 

X). 


S-2 
1' 


$03  88 
00  II 

04  00 

87  80 

81  00 
75  00 

88  (M 
88  97 
87  28 

82  50 
79  04 
08  34 

05  37 
71  85 
OK  81 

07  08 
57  92 

52  35 
35  20 
28  50 
44  38 
04  27 
62  29 
04  30 
81  22 
81  25 

71  24 

72  73 
7U  hC 
75  30 

08  74 

53  24 

54  93 

57  24 
47  25 
03  GO 
20  25 

58  75 
27  .50 

73  33 
35  00 

55  75 
39  17 
54  83 

59  50 
30  00 
20  00 


9i 


m 

#•  » 

CO 


gc* 


$80  19 

90  00 
03  08 

121  43 
125  00 

91  07 

113  30 

114  37 
113  01 
110  00 
103  03 

88  42 

85  54 

100  28 

00  54 

102  08 
85  00 
80  80 
07  16 
42  27 
72  90 
85  05 
84  43 
90  24 

108  52 
110  40 

103  62 

107  23 

108  24 
1»7  IS 

95  70 
72  07 
75  '29 
102  12 
71  19 
80  00 
00 


Mules. 


71 


52 


76 
40 
102  31 
50  00 
75  50 
55  83 
74  58 
98  M 
40  00 
50  00 


o  2 


Pr.et 
100 
100 
103 
101 
100 
100 
100 
100 
101 
100.8 
101 
100.2 
100 

loa 
loo 

103 

103 

103 

100 

103 

105 

102 

103 

102 

110 

104 

100.6 

101 

103 

104 

104 

101 

103 

109 

104 

101 

103 

108 

112 

110 

100 

101 

109 

102 

112 

loo 

110 


§ 


m 

2 


$17  60 

30  00 
28  00 
85  00 
82  00 
SO  00 
35  38 
35  75 

41  76 
88  00 
87  14 
33  90 

32  07 

37  60 
35  23 
24  37 
80  00 
28  90 
23  33 
28  27 
27  56 

42  02 

33  64 
41  45 

38  24 

34  44 

37  40 

38  38 

35  94 

39  58 
87  21 
34  50 

31  92 
33  93 

32  11 
20  07 
20  07 
27  50 
12  00 
32  88 


41  07 
22  50 
22  00 
32  50 


©  • 

•C2 


tea 


25  00 


$30  00 
50  00 

47  00 
00  00 
58  00 

48  00 
50  88 
57  50 
08  61 
02  00 
57  86 

65  53 

50  05 
57  75 

56  25 
38  12 

47  00 
43  41 
35  22 
33  70 
30  45 
60  02 

51  06 
68  02 

57  .32 

66  07 
57  08 
60  17 

67  36 
60  87 
57  57 
51  02 

48  25 
60  22 

47  71 
41  07 
40  00 

.  43  37 
18  00 

48  67 


n 


60  00 
36  00 
30  00 
46  26 


60  00 


$42  50 

70  00 
66  00 
80  00 

76  00 
65  00 
72  62 

101  87 

77  30 

90  00 

91  .50 
82  86 

78  46 

80  30 

81  58 

75  91 

71  00 

64  84 
57  80 
48  58 
57  44 
84  01 

76  43 

82  86 

80  47 

81  11 
70  00 
80  68 
86  00 
88  04 

83  70 

72  28 
70  13 

75  10 
08  07 

65  00 
56  67 
63  b% 
37  ^ 

76  71 


81  67 
40  00 
60  00 
05  00 


75  00 


21 
92 
57 


17 
07 
18 


$68  33 
100  00 

05  Od 

110  00 
105  00 

105  00 
121 
131 
122 

130  00 
120 
lOl 

07 
113  01 

no  7d 

112  73 
02  DO 
91  1^ 
87  25 
60  53 
84  40 

108  21 

06  73 

106  32 
108  68 

111  11 
104 
105 
121 
122  61 
110  02 

05  24 

08  16 

106  56 

95  47 
91  67 
97  50 

96  08 
66  00 

116  00 

75  00 

160  07 

02  50 

03  33 
108  31 

75  00 
125  00 


56 
16 
38 
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Table  ekowing  ikt  estimated  numbers  of  farm  stock,  ^c.—ContiiiQed. 


8UtM  and  Territoriet. 


Hftine 

Kew  Hampshln . . 

Vermont 

IfaMachuMtts  .^. 

Rhode  Island 

Connecticat 

Kew  York 

New  Jersey 

PennsylTsniA 

DeUware 

Konh  Carolina  ... 
South  Carolina  ... 

Oeorsia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas  

Arkansas 

Tennessee 

West  Virginia.... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missonii 


Nebraska 

California .... 
Oregon  ....^i 
KeTada ...... 

Colorado 

Ariaona 

Dakota 

Idaho 

Montsna 

New  Mexico.. 

Utah 

Wa^ington 
"Wyonji 


Milch  cows. 


812 

e  o  Ca 
H 


Peret. 

loaa 

101 
102 
101 
102 
102 
101 
102 
101 
09 
101 

loas 

103 
101 
101 
101 
101 
103 
102 

no 

103 
102 
100.5 
103 
103 
103 
102 
101 
106 
109 
112 
102 
109 
122 
100 
106 
107 
117 
108 
135 
110 
104 
117 
106 
104 
105 
85 


9 
P, 
O 

•c 

P, 

2 


$32  08 
32  00 
30  83 
89  29 

36  00 

34  71 

37  93 
39  63 

35  89 

32  50 
30  07 
22  11 

17  18 

18  89 
17  18 

14  12 

15  46 

16  60 

19  97 
22  64 

21  51 

22  50 

28  91 
ao  25 

35  00 
34  87 
81  55 

33  01 
33  20 
30  88 
30  85 
25  22 

30  80 
32  18 

36  17 

31  43 
36  00 
39  08 

23  60 

30  84 
36  00 
87  00 

29  33 
28  17 

31  88 
25  00 
25  00 


Oxen  and  other  cattle. 


PereL 

09 

100 

100 

101 

99 

09 

90 

ICO 

09 

100 

99 

08 

95 

94 

99 

107 

100 

97 

90 

104 

92 

99 

100 

99 

99 

101 

100 

99 

105 

106 

108 

101 

110 

121 

96 

101 

102 

113 

118 

143 

05 

108 

120 

102 

102 

125 

100 


s 


$9  60 
8  80 
8  33 

10  50 


i. 


8*2 
X9 


$16  50 
16  22 
15  25 
19  50 


■31 

I- 

bed 

».  0 


$25  97 
29  00 
26  71 
80  67 


12  33 

20  33 

34  33 

10  17 

17  17 

27  06 

11  15 

20  06 

32  06 

12  00 

19  98 

30  85 

10  34 

19  26 

30  05 

10  00 

16  00 

25  00 

10  50 

16  14 

36  20 

9  11 

12  62 

2183 

4  05 

7  12 

10  87 

4  60 

684 

10  10 

4  23 

•  82 

10  80 

420 

6  87 

846 

3  99 

638 

0  14 

4  01 

6  09 

931 

4  95 

6  81 

10  47 

7  43 

11  27 

15  03 

486 

865 

12  64 

644 

1122 

17  10 

11  23 

19  06 

29  18 

10  25 

17  52 

27  87 

11  80 

2110 

83  68 

10  87 

10  00 

81  13 

10  21 

17  01 

27  77 

10  73 

18  21 

27  80 

925 

16  60 

25  48 

8  21 

14  40 

26  78 

10  07 

17  34 

28  06 

9  04 

15  12 

22  73 

11  36 

18  34 

26  84 

1182 

18  68 

28  03 

1187 

10  16 

88  85 

8  21 

15  17 

22  67 

925 

14  00 

10  25 

14  10 

21  00 

28  40 

6  50 

10  00 

21  50 

10  50 

17  19 

28  62 

760 

15  00 

25  00 

13  50 

20  00 

27  00 

033 

15  00 

22  83 

10  51 

16  42 

25  58 

072 

15  63 

24  27 

12  00 

16  00 

25  00 

800 

14  00 

aooo 

tfi 

d 

e 


sen 

49  « 

iion 

44  06 

45  00 
44  04 
4oS 
43M 
SSOI 
36  61 
27» 
14  » 
1411 
14  43 
16  73 

13  » 

14  3 

15  71 
20  54 
18^ 

24  3! 
39» 

4»» 

46  34 

39M 

39  20 

38  46 

40  7B 
57  (B 
3157 

36  45 
3710 
4130 
2314 
28  49 
S4  50 
28  00 

39  51 
3560 
88  09 
270 

37  60 
37  55 

40  CO 

25  00 
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TMe  9b€wiag  ike  e&iimaitd  numhen  of  farm  stocky  ^-c— OmtlnDod. 


!«....«.. 


nont. 


lalalaBd. 


York. 


fland.. 
TBia. 

hCtttSUnM 


Sf:: 


daaippi.. 


tVirgiBi*. 
tncky 


^i;an. 


oia.... 

OOBSill. 


I.... 

lOfori. 


raak*.. 
fomi*. 

:oo..., 

Ida.... 
rado... 
oo» ... 
Ota.... 
o...... 


Ifexloo 

I 

hington 

imlne 

in  Territory. 


Sbeep. 

Hoffa. 

•      • 

p 

• 

a 

s 

•o 
s 

1 

'2 

U 

a 

0 

1 

« 

2  . 

2 

• 

IS 

©5 

"1  - 

fee's 

d 

s 

©  ►  S 

r 

H 

*< 

*< 

n 

H 

< 

^ 

PereL 

Ko, 

PtrcL 

100 

$3  62 

$3  88 

1,433 

90 

19  35 

$33  88 

99 

206 

344 

701 

101 

1106 

88  87 

101 

8  40 

503 

414 

99 

8  75 

MOO 

101 

S29 

4  07 

400 

.      1« 

1175 

33  40 

101 

300. 

483 

52 

101 

1183 

31  67 

99 

3  19 

407 

770 

101 

854 

17  75 

100 

3  81 

483 

3.943 

101 

886 

17  85 

99 

3  85 

465 

6S5 

100 

975 

18  81 

101 

3  10 

389 

5,886 

94 

687 

16  04 

100 

8  00 

3.50 

175 

100 

600 

15  00 

ioa5 

3  10 

893 

950 

98 

546 

13  54 

100 

227 

290 

8,834 

87 

898 

$70 

99 

1  04 

1  55 

11,304 

95 

388 

688 

100 

129 

186 

912 

99 

395 

635 

99 

1  80 

171 

9.890 

99 

384 

6  18 

114 

1  03 

2  00 

627 

122 

1  48 

85$ 

99 

122 

166 

6.110 

103 

3  81 

636 

101 

127 

1  76 

8,853 

92 

387 

636 

95 

124 

1  90 

5.815 

90 

360 

686 

125 

1  70 

2  85 

8,065 

103 

369 

8i93 

96 

124 

1  74 

5,196 

85 

346 

600 

100 

146 

3  00 

6,818 

97 

4  14 

923 

ioa5 

306 

399 

2.189 

88 

456 

979 

101 

223 

803 

6,731 

99 

429 

986 

102 

288 

843 

14,709 

96 

630 

13  68 

105 

236 

8  61 

8,942 

102 

633 

14  78 

101 

3  21 

3  14 

18.706 

95 

6  75 

18  51 

112 

2  10 

3  20 

5,300 

96 

6  51 

13  46 

101 

1  99 

286 

4,168 

104 

8  44 

13  83 

101 

2  13 

3  10 

1.864 

109 

6  81 

13  44 

103 

3  14 

8  15 

2,698 

92 

6  13 

13  89 

102 

1  58 

328 

10.788 

95 

890 

944 

115 

174 

362 

3,174 

111 

678 

18  57 

130 

2  01 

896 

880 

116 

640 

1160 

93 

1  52 

2  21 

2,560 

95 

648 

10  07 

103 

180 

283 

550 

106 

3  78 

738 

125 

1  42 

236 

120 

800 

16  60 

103 

1  56 

844 

110 

983 

18  83 

111 

2  00 

8  00 

130 

7  00 

80  00 

142 

200 

8  86 

76 

187 

698 

18  19 

100 

1  50 

800 

100 

600 

16  00 

115 

2  87 

887 

106 

9  76 

19  36 

110 

1  02 

1  73 

110 

700 

84  00 

104 

1  79 

256 

235 

107 

1105 

8196 

103 

1  75 

382 

170 

108 

860 

883 

135 

200 

860 

106 
80 

800 
150 

35  00 
600 

18  A— '83 
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Tabic  ahowing  the  entimated  total  number  and  total  value  of  each  kind  of  li€t  etocb,  and  tie 

•  average  jmoee  in  January ^  1883. 


titat«t  And  TenitoricB. 


Mainct 

Now  llnuipflhlro , 

Voruioiit , 

MMMiachuNAtiA , 

lihmlci  Inliuid , 

fouurtctlcui •«.•.. 

Now  York 

Now  Jori*ey , 

IVuuMylvjutU 

IW'ilawAr^ , 

M^ryUnd 

VlrjjinU , 

North  CuTWIfna 

S^nuh  raruliUA 

(StHlTtfi* %, 

Florid* , 

A  UlMimii..... ..•.«• 

MtMUvdpvd 

LouUitMMi.. ....... ....... 

lV\iw , 

ArkauMMi 

T»ttbirM«» 

\V<^  YirglBiA 

Kontuckr 

Ohk> 

^(Ohii^ttA 

Ittdiaaa.... 

HU<HAi!»...... ............. 

'WuKvoaai 

VioiiMf<»ol« 

Ww« » 

M  i»si>u  ri 

Kltteid^ 

>!o^ttik<Ul)ft ,.., 

i*anior«»iiik 

i>rt>nMt»...... ...... ....... 

NvvttU.k  ....,..,.., 

i'l>JtHW«>........ 

AttAulUft.  ............ — ^., 

lVko«;A 

tUaJbo — ^,. 

>tvOt  «A 

N»  w  !U«.\Km> ^.. ^.. 

Vuiij 

W4^JU>ttwo -.. 

Wvuoim^ 


Hones. 


Kumber. 


80.«13 

47,ft47 

70,119 

00,  225 

9.  7r>8 

4«,297 

62*-',  e27 

iV,687 

M6,9S0 

21.999 

119,213 

221.  468 

135,  (»S 

ei.  r>64 

99, 704 

S4.i»56 

110.240 

111,  :>o« 

1U.\475 

88i\  260 

15«.  752 

2ei».  318 

12.\  '257 

3?0.  lt2S 

717. 242 

4tH\  Wo 

5«j,  m 

1,  *>17.  915 

377  521 
2ii9.  i>5« 
^5dS4>7 

4Si<.  rj4 

24^\  '^ 
X;j5.  4."H> 

47,  TOtJ 

7.  '«>4 

72.  U','i> 

28.400 

IH,  ^0 
44,  !<i»> 
55.  'i^O 


Average 
price. 


29 
14 


$72  26 
71  45 
72 

102 

100  95 
83  57 
91  98 
99  iS 
90  47 
85  32 
80  37 

71  25 

72  30 
78  56 
76  17 
75  20 
69  92 
72  61 


65 

37 


58 
68 


56  96 

65  17 
65  27 
70  65 
76  77 
7ii  91 
73  is> 

75  3J* 

76  39 

77  26 
73  S9 
54i  9t> 

61  22 
76  29 
54  .<» 
5^  Ty* 
j*i  51 

62  Sit 

rj  2:; 

42  TJ. 
IS  Xt 

til  .;u 

iSii  20 


Tala». 


$6.47.'!.  435 
3, 425, 813 
5.502,643 
6,151,381 
985,070 
3,869,040 

57, 269. 231 
8, 822,  583 

49,485.281 

1.  87ri,  9.55 
9.  581.  068 

15, 779, 595 
9, 810, 966 
4,836,468 
7, 594, 451 
1,876.091 
8,127,501 
8, 318, 637 
6. 917, 050 

33,168,197 

17.551.454 
8, 175, 534 
38,  M2. 478 
55,062,668 
31,564.396 
43.3M,56Q 
76.730,433 

28.  i«38,  JG9 
22.3:f2.4*r7 

40.  574.  >7H 

29.  320.  :S^ 
19.  74(4.  s^7 
U  204.723 

7.9a4.«»l 
L'vtl.iWl 

2.  a7»l.  «MO 
423.720 

i272,5W 
1,7IK<HM 

2.4:w.34 
i  140.  it:i 

3.  410.  TTJJ 
tf6tt.i7U 


MuleA. 


Kamber. 


301 

295 

247 

46 

544 

5,082 

9.286 

23, 213 

4.0O1 

12.712 

34,0112 

82,281 

60,028 

133,003 

lO.iMW 

125,961 

13.^008 

74,343 

14.%  386 

90s  006 

1761427 

6.349 

U6.107 

20,572 

5^339 

5L779 

123,205 

7,423 

9^736 

47,134 

1*4. 917 

2a.  325 

30.0611 
2.J460 
1.339 
3.132 
L«1«4 
3.530 

a» 

1«>.  »»t'2 

X<*HO 

Alt) 

7>m 


Arerage 
price. 


TahML 


85  65 

90  00 
90  77 
112  00 
111  00 
110  00 
106  73 
117  65 
106  07 
10*  32 
103  14 
98  40 

91  m 

95  61 
97  35 
9^  31 
80  26 
80  85 
77  47 
53  50 
07  99 
76  01 
75  40 


74 
» 
94 

n 

83 


17 
83 
45 
77 
05 
04 
97  07 
91  59 
08  09 
83  M 
90  51 
79  96 
OS  58 
0»4S 
99  4ii 

05  9» 
M  92 

7^  m 

9tf  <}» 

SI  24 
71»  27 

06  54 

7»  OU 


♦25,  TBI 


36^777 
37.  m 

1.08S>4K 

tsmiif 

3,345^^7 
7.M1.CT 

12,917.90 
1.0M.719 

io.m«» 

10.915^»; 

]3.4Hi1lf 

4711 7IS 

8.ni.« 

i,T8i,ai 

5H» 


10S,4R 

4.min 

13L2H» 

2.U1W 
2LOi*» 

mm 


OHltt 

Ml,l» 

5400 

•a  031 
IP.  54 
Ott.^ 


lfll888klll 


7U  SO       79a>0«Z.SBS       t.8n,ffr9 
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;  shoivhtg  the  cstimalai  total  numhcr  and  total  value  of  each  kind  of  live  etocikf  and  iK§ 

avrrafje  prices  in  January,  1883. 


ates  and  Territories. 


fTanpshire 

Dnt 

icfausetU... 
ilsbmd .... 
^Jticnt  ..... 

fork 

Tewey 

lylvaiiiA. ... 

are 

and ( 

lia 

Carolina... 
Carolina... 
ia 


lA 

ma  .«»«< 
wippi  — . 
iana..... 


laaa. 


Yirgini*. 
Loky 


CM., 

a.... 

•naiii 
Mota 


art.. 
« ... 
aka. 

mia. 
Q  ... 

la... 
kdo.. 


ina 

tiezioo. 


ling... 


Xotal 


Milch  C0W8. 


Number.     ^^^^/^ 
price. 


1, 


1. 


152, 054 

92,385 

225.  Ml 

152,  6»9 

21,882 

121,006 

481,278 

159, 773 

8C7,011 

27,566 

123,  615 

245,  3.%3 

230,  706 

140,  574 

821,406 

43,447 

276,899 

277,605 

147,  889 

660,715 

257, 752 

806,810 

158, 214 

304, 720 

t74, 253 

400, 077 

490,795 

883,318 

517, 217 

821,868 

014.  U91 

681, 379 

487, 901 

226.145 

214, 280 

62,491 

14,980 

39,195 

10,044 

60,750 

15,400 

13.960 

16, 795 

35, 070 

31,200 

3,916 


13,126,685 


$32  08 
32  00 
30  33 
39  20 

36  00 

34  71 

37  03 
39  63 

35  89 
32  50 
30  07 
22  11 

17  18 

18  80 
17  18 

14  12 

15  46 

16  60 
10  97 
22  64 

21  51 

22  50 

28  01 

30  26 
85  00 
84  87 

31  56 
83  01 
83  20 
80  88 
80  85 
25  22 

30  80 
82  18 

36  17 

31  43 
36  00 
39  08 

23  60 

30  84 

36  00 

37  00 

29  83 
28  17 

31  36 
25  00 


30  21 


Talae. 


$4,977,892 

2^956,820 

6, 848, 544 

6,999,644 

787, 752 

4, 200, 118 

66, 184, 876 

6, 831. 804 

81, 117, 025 

895,895 

8, 714,  U96 

6, 424, 765 

4, 066,  600 

2, 656, 443 

6,  621, 756 

613, 472 

4,280,859 

4, 608, 243 

2,  953, 343 

14,958,688 

6, 544, 246 

6, 903, 226 

4, 673, 967 

9, 217, 780 

27, 098, 855 

13, 950, 686 

16, 768,  632 

29, 168, 327 

17, 171, 604 

9, 923, 844 

81, 284, 707 

17, 184, 878 

la,  027, 851 

7, 277, 846 

7, 750, 508 

1,964.092 

639,  280 

1, 531, 741 

236,034 

1,873,630 

554, 406 

616, 620 

468,267 

987.922 

078, 432 

97,900 


896.575,405 


Oxea  and  other  oatiUb 


Kiunber. 


179,938 

144,678 

187,933 

110,605 

13,668 

118, 167 

894,901 

70,664 

876,004 

26,005 

136, 855 

441,232 

428, 069 

228,295 

698,834 

660,000 

484,950 

433,504 

286,898 

4,410,000 

429,465 

485.604 

289,619 

603,927 

1, 028, 101 

607,002 

842,926 

1,428,064 

689,640 

414,645 

1, 917, 461 

1,376,373 

1,280.000 

1,190,000 

675, 000 

615,000 

212,000 

696,000 

145, 000 

220,000 

105,000 

590,000 

876,000 

103,000 

117, 300 

780,000 

610,000 


28^046,077 


Arerage 
price. 


131  83 

33  15 

32  89 

34  28 
36  10 

33  44 

34  16 
33  88 
29  76 

28  36 
25  92 
20  07 
10  68 
10  28 
10  09 

9  11 
10  47 
10  84 
10  98 

14  79 
12  66 

15  03 

23  16 

24  69 
80  69 

29  36 

25  79 
25  84 
25  62 
24  86 
24  76 
20  35 

24  67 

25  58 
27  48 

22  18 

18  00 

26  95 

19  00 
26  49 
25  00 
25  10 
19  20 

23  02 
23  09 
23  46 
14  08 


21  80 


Tatat. 


15,689,165 

4,796,076 

6, 181, 116 

8,791,539 

489,624 

8,951,504 

80,672,893 

3,898,768 

16,069,581 

737,602 

8,547,282 

8,856,626 

4, 671, 777 

2,335,458 

6,042,235 

5, 101, 600 

5,077,426 

4,699,183 

3, 139, 160 

65,223,900 

5,437,027 

7,292,270 

6, 706, 260 

13,441,058 

81,449,610 

14, 885,  570 

21,739,062 

86, 901, 174 

17,668,577 

10, 808„075 

47, 476, 334 

28, 000, 191 

81,  677, 600 

30, 440, 200 

16, 801, 000 

11,422.700 

3, 810. 000 

18. 767, 200 

2, 755, 000 

6,827,800 

4, 875, 000 

14. 809, 000 

7, 222, 500 

2, 371, 000 

2, 814, 027 

18, 298, 800 

7, 180, 800 


611, 549, 109 
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Tabic  shotcitig  the  estmatcd  total  number  and  total  value  of  each  Icind  of  live  Mtock^  and  tki 

average  prioee  in  January  ^  1883— Contiiiued. 


StfttM  and  Territorie*. 


Sheep. 


NnmbflT. 


Maine ^ 

New  Hampehiie  .^ 

Vermont.........  ■*....  ••..... 

MasHHchnsetts..... 

Hhode  Island •. 

Connecticut •. 

New  York -. 

New  Jersey • , 

Pennsylvania...... 

Delaware .^ 

Maryland •' 

Viridnia • 

Nonh  Carolina.... 

South  Carolina.... 

Georgia 

Florida 

Alabama 

Mississippi , 

Ix>niaiana 

Texae 

Arkansas 

Tennessee 

West  Ytiginia 

Kentaoky 

Ohio 

Michigan 

Tndiauia 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missonxi 

Kansas 

Nebraska 

California 

Oregon 

Ne^nida 

Colorado 

Arisona 

Dakota 

Idahp 

Montana 

New  Mexico 

Utah 

Washington 

Wyoming 

Indian 


Total. 


677, 23« 

211,804 

448,712 

00,348 

21,729 

59,425 

1,732,332 

117,008 

1,803,386 

22,077 

173,760 

502,262 

466,162 

120, 078 

532,760 

102,000 

350.944 

293,477 

128,849 

7,877,500 

239,256 

675, 478 

684,925 

1, 000, 109 

6,050,54J 

2,486,790 

1,122,631 

1,149,906 

1,863,677 

281.085 

497. 161 

1, 453, 919 

747, 008 

324.  Ill 

5,007,680 

2, 403, 157 

367,000 

1,212,000 

602>000 

140,000 

125, 000 

405,000 

8, 000, 000 

513,000 

800,000 

520, 000 

55,000 


Arerage 
price. 


$8  19 

3  21 

4  56 

3  87 

4  00 
886 
4  08 
4  44 
8  64 
8  36 
8  67 
273 

39 
75 
59 
77 
53 
61 
69 


1 
1 
1 
1 
1 
1 
1 
2  40 


1 

1 
2 
2 
3 


80 
82 
67 
65 
11 


8  21 
2  83 
2  87 
2  58 
79 
82 
03 
40 
45 
2  02 
2  15 
09 
22 
10 
98 
60 


2 
2 
2 
2 
2 


2 
2 
2 
2 
2 
8  04 

1  60 

2  30 

2  45 

3  06 
2  00 


TahM. 


$1,841,888 

679,891 

2,046.127 

268,369 

86,916 

228,786 

7,067,915 

510,516 

6,564,143 

74, 179 

637,699 

1,871.175 

647,065 

210,136 

847.088 

180,640 

536,944 

472,496 

217, 755 

18,906,000 

430,661 

1,229,870 

1,828,760 

2,650,448 

15,707,188 

7,822,006 

8, 177, 045 

8,300,230 

3,618,287 

784,727 

1,401,994 

2,951,456 

1,792,819 

794,072 

11, 933, 514 

5i  166, 788 

767,030 

2,690,640 

1,264,200 

417, 200 

325,000 

1,231,200 

6,040.000 

1, 179, 900 

055,500 

1, 591, 200 

110,000 


Knmher. 


48, 237, 201 


253 


124,865,835 


71,416 

54, 5U 

74,864 

80,908 

14,405 

62.406 

744,288 

214,688 

1,060,856 

46,740 

825^413 

778.864 

1,811,821 

584,601 

1,412,604 

320.000 

1,925,534 

1,070,268 

664.439 

1,953,189 

1, 250. 513 

1,988,753 

404  406 

1.916.587 

2,714,112 

934,184 

2,724.883 

8,970,764 

1,162,238 

424,057 

6,107,446 

8,892,920 

1,984,646 

1,526,823 

856,000 

168,954 

12,000 

12,100 

9,200 

109,600 

23,600 

17,200 

19,300 

22.500 

60,300 

735 


43.270.086 


price. 


ni  87 

12  13 

11  67 
14  31 

13  80 
10  38 
10  06 

12  75 
0  24 
7 
7 
5 
4 
4 
4 
2 
4 
4 
4 


80 
94 
86 

15 
34 
04 
76 
34 
06 
30 
8  08 
888 
56 


5 
5 
5 


93 
73 
8  07 
8  45 
64 
46 


7 
7 
0 
7 


76 
45 
8  02 
6  56 
57 
06 
14 
49 


1140 

11  58 

8  00 

8  81 

11  00 
10  60 
10  80 

12  42 
642 

10  69 


Yalati 


1817.798 

961  ttt 

873,06 

1,197,7» 

191;  89 

647,774 

8,156;  MS 

2,737,273 

9.808,801 

364,  sn 

2,983,779 
4.U7,flI 
«.44i«7. 
2;  687,168 
5^7M;n 

8.3iiLni 

2.427.068 

7,771,« 

4,851,IM 

11,057.487 

2. 301 064 

10,9631044 

21,902,» 

7.888, 8» 

S0,814,aM 

29. 621,  W 

11,848,443 

8»159,S5 

40.961,7« 

22,644,<3S 

17.008,411 

13.153.511 

927,  S$7 

140,  us 

73;  000 
966^574 
259,000 
182.  SO 
20^440 
279.450 
272. 6SC 

7,7S4 


6  76    201,951,221 


WINTERmG  OF  FARM  ANIMALS. 


CONDITION  IN  APBIL,  1883. 

At  the  close  of  each  winter  an  investigation  is  made  to  ascertain  the 
degree  of  immunity  from  disease  enjoyed  by  stock  during  the  previous 
year,  and  their  condition  on  emerging  from  "  winter  quarters.''  So  large 
a  portion  of  the  cattle  and  sheep  are  unhoused  that  their  condition 
depends  on  the  comparative  severity  of  the  winter  and  the  character  of 
their  winter  feed  as  well  as  upon  their  status  at  the  beginning  of  the 
winter  months.  It  is  probable  that  more  losses  occur  on  the  plmns  in 
a  moderate  winter  preceded  by  a  summer  and  autumn  range  on  which 
the  grass  is  poor  or  too  closely  f(wi,  than  in  a  severe  winter  entered  npon 
by  cattle  in  high  condition. 
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HORaES. 

usoal  returns  of  April  sliowed  that  the  condition  of  horses  through- 
e  country  was  unnsaally  good.  Health  and  mediam  condition 
early  nniversaL  There  were  in  all  parts  of  the  country  mild  cases 
:-eye,  or  colds  and  inflammations  popularly  known  under  that  name, 
tal  cases  were  few,  and  were  perhaps  more  numerous  than  else- 
in  Maine,  Xew  York,  Pennsylvania,  South  Carolina,  Mississippi, 
Tennessee,  Indiana,  and  ^Michigan.  Skill  in  the  care  of  the  sick 
.  gained  by  experience,  a  dry  winter,  and  abundant  food  have 
to  prevent  death  and  maintain  condition.  Fatal  diseases  were 
[n  Hamilton  County,  New  York,  there  were  some  deaths  from 
nation  of  the  lungs.  In  Camden,  New  Jersey,  overworked  and 
•cared-for  horses  have  suffered  from  epizootic,  and  fatal  cases  of 
)  induced  by  the  water  drank.  The  malady  disappeared  with  a 
)  in  the  drinking  water.  In  Pennsylvania  deaths  fh>m  lung  fever 
3d  in  Juniata  County,  glanders  in  Allegheny,  quinsy  in  Clarion^ 
obscure  disease  in  Jefferson.  Bots  were  fatal  in  Choctaw,  Union, 
kte  Counties,  Mississippi.  In  Louisiana,  colic,  charged  to  Western 
as  fatal  in  Kichland  and  Bed  Biver.  Impoverishment  from  lack 
was  noted  in  parts  of  Texas. 

lark  County,  Illinois,  the  ^^  Texan  itch,"  deemed  contagious,  pre- 
in  which  tiie  affected  animal  may  linger  for  a  year,  but  death 
kbly  occurs.  The  same  disease  was  reported  in  Clarke  County, 
In  Louisa  County  ^^  50  j^er  cent,  of  fosds  failed  owing  to  pink-eye 
1."  Glanders  was  reported  in  Morrison  County,  Minnesota,  and 
ling  resembling  it  in  Amador,  California. 

CATTLE. 

reports  of  the  comi>arative  condition  of  cattle  and  extent  of  diel- 
l^em  in  winter  showed  a  high  state  of  health  and  flesh,  with 
:ceptions.  In  l^ew  England  and  the  North  Middle  States,  fimn- 
9teot  stock  against  the  rigors  of  the  winter.  In  Maryland  and 
ia  the  practice  is  not  so  general,  nor  the  provision  so  thorough, 
L  few  owners  leave  their  milch  cows  exposed.  A  Yirginia  corre- 
nt  speaks  of  the  ^improvident  and  unmerciful  neglect"  whidi 
three-fourths  of  the  anhnals  to  the  mercy  of  a  capricious  winter. 
le  Southern  and  Southwestern  States,  where  the  milder  winters 
vrer  value  of  cattle  limit  attention  to  the  advantages  of  shelter, 
s  claimed  to  be  a  growing  tendency  to  make  some  provision  of 
id  shelter,  and  the  condition  of  catUe  proves  the  wisdom  of  the 
stom.  Improved  breeds  imported  into  South  Carolina,  Louisi- 
id  Texas  for  dairy  purposes  are  carefully  sheltered.  The  native 
9  receive  less  attrition.  February  and  March  were  unusually 
L  Georgia  and  Texas,  causing  some  deaths  in  Worth  County, 
a,  and  impoverishment  in  De  Kalb,  McDufBe,  Berrien,  and  Fan- 
n  Texas,  the  Kzmea  County  oorr^pondent  estimates  the  losses 
tress  of  weather  iu  February  at  10  per  cent.;  3  per  cent,  were 
in  Menard,  and  ^^  losses  were  heavy"  in  Austin.  There  was  also 
d  from  lack  of  protection  in  Angelina,  Williamson,  Chambers, 
ton,  Llano,  Bandera,  Tarrant,  Brazoria,  and  Jefferson.  In  Ala- 
md  Mississippi  shelter  is  unusual,  but  food  was  plenty,  and  there 
w  long  or  severe  storms,  and  vigor  and  flesh  were  not  diminished 
exiH)8ure,  except  in  Bullock  and  Baldwin  Counties,  Alabama. 
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Coiulitiou  of  stock  in  Arkansas  and  Tennessee  was  better  than  nsnaL 
8torm8  did  injury  in  some  counties,  bat  in  others  cattle  wintered  better 
than  in  ordinary  seasons.  In  both  States  winter  protection  is  increas- 
ing:. In  West  Virginia  shelter  is  not  common  except  that  provided  by 
nature,  and  high  condition  in  spring  is  onusoal.  In  Ohio  and  Michi- 
gan tlie  localities  that  show  no  provision  against  storm  are  small  and 
nire.  Feed  was  abundant  and  stock  in  nnosoal  condition  of  flesh  aod 
health.  In  Kentucky,  Illinois,  and  Indiana  shelter  is  not  so  general, 
silthon^h  few  counties-report  ^^  spring-poor"  cattle.  In  Wisconsin,  leva, 
and  Mmnesota,  where  shelter  is  a  necessity,  stock  was  vigorous  with 
hardly  an  exceptioii.  Impoverishment  from  winter's  severity  was  re^ 
ported  from  some  counties.  The  cattle  of  Missouri  are  not  generally 
sheitered ;  milch  cows  are  sometimes  provided  with  sheds,  bat  straw- 
stacks,  trees,  ravines,  and  the  fence  are  the  main  protections. 

The  provision  of  shelter  in  Kansas  is  checked  by  the  high  price  of 
lumber  and  the  scarcity  of  timber.  Farmers  in  mixed  agiicolture  pro- 
tect thdr  few  cattle  in  some  way,  if  only  by  airang«nent  of  stacks,  or 
by  pole-sheds  covered  and  banked  thick  with  grass  <nr  straw.  Bat  in 
the  west  two-tltiLirds  of  the  State,  where  larger  herds  are  common,  a  cod- 
€^ucQOQs  absence  criT  shelter  is  observed.  There  is  a  lessening  faith, 
however^  in  the  considerate  nature  of  a  Kansas  winter,  and  the  losses 
^Mtt  €^vere  weath^  ane  yearly  decreasing.  In  Nebraska  loss  of  condi- 
tkm  ft^Mn  stress  of  weather  was  r^i^rted  in  several  counties. 

Gm;^  <m  the  ranges  in  California  was  light,  and  reduced  the  flesh  of 
cattle  in  San  Joaquin,  San  Diego,  Yuba,  and  Stanislanw.  In  Grarfidd 
iV>nnty«  Washington,  «iow  interfef^  with  graiing,  but  no  deathi 
ocrnnvd.  The  ^nr^ispondent  at  Chickasaw  Isadon,  Indian  Territoiy, 
$^^ :  ^  'nKn2s;ands  have  died  ftom  want  of  care  and  atleotioa,  not  being 
)^>v>ded  with  pnv;)er  sh^ter7  But  from  the  Territocies  generally  tiie 
CH\::Kr,tii^n  is  iY^]x>rttxi  unusually  high  and  losses  smaD. 

AKwiKVR  was  pri^v^ent  to  some  extent  in  the  dairy  re^ons  of  tiie 
Kast.  It  Is  an  <M  obst;acle  ti»  caMCKi^is  in  daining,  wludi  is  annually 
refiMt^r^  TIkmy"  is  no  evidence  that  it  is  moine  gcseral  than  in  some 
fi^TfK^  ywtrj;. 

"^  IVjwis  fi^vwJ  known  alf^o  as  •^Spai^is^'*  and  ♦•splenic'^  fever,  vm 
t  At^^  in  J*^^^«U  i^art^  of  Vir^iiiia.  In  Haiiiix  C<santT  10  or  12  per  cent 
<^:  iW  ciiirV  «*uM  fiwja  iu 

1  J.  1  jor  v>:;i>n ;^  :b<^ne  was  miTch  lo^jy^  from  the  overflow  of  rhe  Mississp]H 
Ix^.xvr,  Iti  ^^xytaI  >i>ral.n«i  ih«>p  was  imMtf  de^:tTncxknl  by  tiie  baffiilo 
$rn^t^    S«\me  loss<^  in  Tcvras  K«n*u-d  from  eating  i^  -kiooweed,' 

V^^l^'h-t  >Tj  ihf'  Wesu^m  S^«e?  a^rr^  on  tiie  Pardnc  onast  eansed  the 
<^^j-:h  of  \  <M.^c  r>!! ><^  Xf>  <i*\me  c\r<z  u  lu  lj**eienaw  C^wnty,  Michi^rao. 
Si  ,: '^v4^^  r»n^  ;>  j^'i^k  k>*r»\iTi  5rs  \)h-  \l>rl.:raji  Jt-v;*r.  afiecnni:  the  di^esd^ 
<' '4:.^»ns  A7>.i  S:>  nf\»  "^  Ibe  a^.in*^^  wiis?<^  ic  a  sk^tk^^tiu  and  tkree4oorw 
o:  ;h^sH  k  •;»<v^ 

Su»\  r.  >v^>^Ni  m->rh  ^:>»fr  fkrwi  aiumiils  it  liie  irf^r^^ral  mod  fortoneof 

>>,  t  .VA  < '  w.  i>M^s:}>»-  <sv»/'  T:<^^,:^^T  *ir»  \  55r::^  »T;  Tt  xas^.  iGcah  in  £vssa& 
j^?'**^,  *s^^>  <:  \  i»i^^  )n>rfv  ^i^t  TV-*: .:.»»'*».  :\:-.v  n.  1 5-mH'5^>^-rw  w«v  the  priaGp*^ 
oni^rv  >  ly   :>ie  x'rv^^      ir   l^r.^i^^i.v  T?vt?>s  Mt*c  r  :st*m-ht*?r  there  were 

vi >»s  >*<Anx^  t.wv  :^.x]t    'ivv^  r.^r    .t    ji*?  X.%-^-i  r>*^i,     i  *».  '  iriiia.  the  Pi*iB*. 
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ases  combine  to  constitute  an  obstacle  which  is  a  bar  to  extension  of 
'  husbandry  in  half  the  country,  and  almost  to  its  annihilation  as 
\\  pursuit  Dogs  do  the  principal  mischief.  There  are  other  seri- 
3»uses,  the  principal  of  which  is  the  loss  by  storms  and  exposure  to 
e  cold.  In  the  South  theft  is  the  cause  of  decrease  of  numbers  and 
iragement  of  flock-owners  in  some  localities.  The  losses  in  these 
s  run  fi*om  15  to  20  per  cent.,  and  sometimes  higher. 
)  loss  for  the  whole  country,  according  to  these  returns,  averages 
cent.,  and  aggregate  nearly  5,000,000  sheep  per  annum.  While 
lot  assumed  that  these  figures  represent  exactly  the  real  losses, 
probably  do  not  understate  them,  as  they  are  well  substantiateil 
e  census  retnrns  of  losses  of  sheep  in  1879.  The  following  is  the 
ntage  of  loss  for  each  State : 


StatM. 


unp«hire 

t 

msetta.. 
Blaod... 
lent .... 

)rk 

r»«y 

«iua.... 

« 

id 

k 

arolin*  . 
wroUiiA.. 


Per 
eent 


5  ! 
7 

4  i 
6 

5  ! 
5 

8l 
6 
5 
6 
9 

17 

9 

19 


states. 


Florida 

Alabama 

MlsaiMippi .... 

Louisiaua 

Texas  

Arkansas 

TeDDcssee 

West  Virginia. 

Kentucky 

Ohio 

Michigan 

Indinna 

niinois 

Wisconsin 

Minnesota...., 


Per 
cent 


8 

16 

16 

21 

23 

12 

13 

5 

7 

7 

3 

7 

6 

4 

7 


States. 


Iowa 

Missoari 

Kansas 

Nebraska , 

California 

Oregon 

Nevada 

Colorado 

Arizona 

Dakota 

Montana 

Now  Mexico 

Utah 

Washington 

Wyoming 


Per 
cent 


8 

7 

10 

6 

6 

10 

8 

7 

11 

7 

8 

9 

4 

11 

10 


)  disproportion  of  these  losses,  from  4  per  cent,  in  Massachusetts 
bi  Georgia,  results  from  neglect  which  is  ayoidable. 

swmE. 

I  losses  of  swine  from  all  causes  during  the  past  year  amount  to 
6  per  cent.,  according  to  returns  of  correspondents.    They  are 
arge  in  the  South,  and  less  than  in  some  former  years  in  the  West- 
bates.    The  percentages  of  loss  are  as  follows : 


Statea. 


mpshire 

b 

Qsetts . 
»land... 
lent.... 

rk 

•sey 

rania.... 
d 

aralina.. 
trolina. . 


Per 
cent 


5 
2 
4 
3 
1 
3 
4 
6 
6 
5 
18 
23 
7 


States. 


Georgia 

Florida 

Alabama 

MiMHiHjtippi ... 

Loni^iana 

Texas 

Arkansas 

Tennessee .... 
West  Virginia 

Kentucky 

Ohio 

M  it'll  igan 

Indiana 


Per 

cent. 


21 

17 

10 

81 

85 

18 

10 

17 

10 

10 

4 

2 

5 


Stat«s. 


Illinois 

Wisconsin . . 
Minnesota.. 

Iowa 

Missonri.... 

Kansas 

Nebraska... 
California... 

Oregon 

Arizona 

Dakota 

New  Mexico 
Washington. 


Per 
cent 


5 
6 
4 

5 
« 
1 
4 
1 
2 
3 
1 
1 
2 


se  percentages  indicate  a  loss  during  the  past  year  of  nearly 
[MK)  swine  of  all  ages  from  **  cholera"  and  other  forms  of  disease. 
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EBCENT  IMPROVEMEKT  IN  CATTLE. 

The  quantity  of  beef  produced  at  the  present  time,  in  oomparison 
with  the  beef  product  of  thirty  to  fifty  years  ago,  cannot  be  shown  by 
comparing  the  numbers  of  cattle  at  difierent  dates.    There  are  cattle  in 
the  Gulf  states,  east  of  the  Mississippi,  and  but  little  be^    Gountang 
out  the  numbers  that  die,  and  taking  account  of  the  average  age  before 
reaching  the  dignity  of  beeves,  there  is  still  to  be  considered  the  thin- 
ness and  lightness  of  carcass.    Thus,  with  a  low.  ratio  of  slaughtered 
beeves  to  number  of  cattle  and  small  weighty  the  quantity  is  re^tivdj 
small.    The  value  is  still  smaller,  from  deficiency  in  quality.    The  dif< 
ference  Is  better  illustrated  by  reference  to  exports.    From  Key  Weet, 
Florida,  were  shipped  in  1882,  27,291  cattle,  valued  at  $410,758,  while 
fh>m  New  York  were  exported  33,412,  worth  $3,332,004.    It  is  the  dif- 
ference between  the  wild  Spanish  stock  and  the  English  Shorirhora 
ffrade,  one  at  $15.05,  the  other  six  or  seven  times  as  much,  avnaging 
$09.72.   These  cases  represent  extremes — the  poorest  cattle  of  the  export 
trade  and  the  highest  improvement  of  the  country,  equal  to  avenge 
English  beeves. 

The  spirit  of  improvement  is  rife,  and  never  so  extended  geograph- 
ioaUy  as  at  present  It  has  reached  the  great  plains,  the  fastnesses  of 
the  Kooky  Mountains,  the  slopes  of  the  Pacific,  the  prairies  of  Texas, 
and  the  fbreet  pastures  of  the  ISouthem  Atlantic  and  Gulf  States.  Itbas 
made  less  progress  in  the  latter,  fhmi  the  difficulty  of  aodimatiziiig 
Northem  stock  in  the  lower  areas  of  the  South.  Cattle  introdnced  among 
lowland  stock  soon  become  diseased  and.most  of  them  die,  just  as  they 
do  when  Texas  cattle  oome  among  them  in  Northern  pastures. 

In  the  Teiritories  the  demand  flur  high-grade  Short-homs  or  Herrfords 
is  now  beyond  all  precedent.  The  value  ctf  superior  blood  was  never  be- 
fore so  generally  recognized. 

The  improvement  already  attained  has  more  than  doubled  the  valoe 
of  the  oaltle  of  the  country.  There  is  room  for  fkrtha  advances,  wludi 
are  mre  to  follow  the  necessary  effort  to  make  meat  production  pay  as 
thevafaiesof  pasturage  and  p^rqpared  feed  advance.  The  aim  of  breed* 
ei8  and  readers  is  at  present  very  manifestly  in  the  directkm  of 


Th»  improvettent  of  cattle^  by  a  larger  infusion  cf  Skort-lioni  blood, 
and  ttofe  recently  by  importation  of  fiexefords.  has  advanced  malmitjT 
redttetu^  the  avera^  a§:e  at  whi<^  cattle  are  sent  to  tl^  batdbcr.  An 
iBMittiiy  conewiing  the  extent  of  this  improvement  brings  abondant  eri- 
deace  that  it  is  general  in  all  the  States^  thou^  difl&sring  in  degree.  It 
is  very  marked  in  the  eattle-growLa^  re^k>n  of  the  West  and  in  die 
Atlantie  States  down  to  North  Caroliaai.  It  is  not  so  positive  a  gain  in 
^«w  Sugiand.  as  beef  b<$  of  I^:ss  importance  than  milk«  and  in  a  measure 
incidental  to  be^f  producctoK.  the  product  of  co^rs  advancing  in  ip. 
Tlie  MaissachtX2>ett$  reports,  tur  instance*  avera;re  between  foar  and  five 
veai$  as  the  age  of  native  cattle  slao^iiceced  fiic  berf.  Haine.  Xew 
llampshii>^v  JLud  Vermont  !ii;ike  iin  av^nib^e  i>f  nearly  tour  yeais;  Bhode 
IshttM  and  Counecticur^  toor :  »w  York,  anodiber  dsury  :S€atew  averafes 
^i>ur ;  New  Jersey  5i>ar  and  a  aalf.  and  FeniL^bnuihi  betwe^  three  im 
l^Hur,  There  is  some  vaniition  in  the  Soachem  States^  bos  most  of  than 
avecaixe  i^^SKtc  tiMr  yi»rs«  ^ns>r^  aii*l  Alabama  aiakin;^  a  fi^vie  sose- 
w^ait  Wc$s.    Flv/n\i;a  and  Xexi^s  make  an  av«ra^  of  thx«e  and  a  haUf  tf 
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do  Arkansajg,  Tennessee,  and  West  Virginia.  The  States  of  the  Ohio 
Valley  come  very  near  three  years,  Indiana  reqairing  slightly  more  time 
than  Ohio  and  Illinois.  West  of  the  Mississippi  the  average  is  nearly 
three  and  a  half  years,  ihclnding  the  Pacific  coast  region.  The  mount- 
ain section  ranges  from  three  to  three  and  a  half.  The  returns  are  not 
sufficiently  complete  and  nicely  discriminating  to  make  it  practicable 
to  indicate  by  minute  fractions  the  exact  differences  between  the  States. 
It  is  difficult  for  correspondents  to  fix  a  figure  that  will  show  the  true 
average,  and  these  results  are  therefore  presented  as  an  embodiment  of 
local  views,  the  general  accuracy  and  consistency  of  which  may  be  can- 
vassed by  the  intelligent  reader. 

In  Illinois  three-fourths  of  the  correspondents  report  a  decrease  in 
the  average  age  of  beeves  in  the  past  ten  years.  The  Winnebago  cor- 
respondent says  that  steers  at  three  years  old  average  as  much  as  steers 
of  four  years  in  1873.  In  some  counties  where  feeding  is  less  in  vogue 
than  formerly,  as  in  Peoria,  where  distillers  consume  a  large  amount  of 
com,  it  is  claimed  that  average  earliness  and  weight  have  l^th  declined. 
In  Dubois,  Indiana,  a  year's  gain  is  claimed  in  time  of  maturing.  It  is 
noted  in  many  counties  that  young  stock  is  better  fed  and  cared  for, 
insuring  steady  growUi  and  early  maturity.  The  Tippecanoe  corre- 
spondent daims  that  feeders  market  their  cattle  at  half  the  age  of  for- 
mer times.  The  high  prices  of  the  past  year  have  called  out  numbers 
of  cattle  at  an  unusually  early  age,  at  tlie  expense  of  weight.  In  Bel- 
mont, Eastern  Ohio,  the  gain  iii  time  of  maturity  is  fixed  at  six  months. 
Improvement  by  feeding  is  the  cause  of  earlier  maturity  in  Texas,  and 
is  now  in  rapid  progress  at  many  points,  looking  to  the  ultimate  con- 
versions of  long-horns  into  short-horns.  There  is  much  evidence  of  im- 
provement in  other  parts  of  the  South,  though  beef  production  can 
scarcely  be  reckoned  an  industry  in  the  cotton-growing  belt.  Such  is 
the  brief  but  accurate  generalization  of  the  average  views  of  corre- 
spondents on  this  important  subject. 

WEIGHT  OF  BEEVES. 

Previous  reports  of  correspondents,  and  the  records  of  meat  markets, 
have  indicated  a  tendency  to  increase  of  average  weight  of  cattle 
slaughtered,  as  well  as  an  earlier  average  age  at  which  cattle  are  sent 
to  the  shambles.  It  has  become  an  appreciated  fact  in  the  experience 
of  average  cattle-raisers  tliat  with  increasing  values  of  [farms  and 
forage  a  given  weight  of  feed  must  produce  a  larger  weight  of  net  beef 
than  heretofore.  To  do  this,  quicker  work  is  required,  a  shorter  time 
for  maturing,  and  a  greater  average  weight.  This  investigation  was 
undertaken  to  ascertain,  as  nearly  as  possible,  the  measure  of  this  evi- 
dent improvement  of  recent  years.  It  is  a  work  attended  with  difficul- 
ties. In  the  dairy  States  old  cows  are  fattened  for  beef,  and  must  be 
counted  as  beef,  greatly  reducing  the  average  live  weight. 

The  average  for  the  South  is  smallest.  Cattle  are  there  a  mixed  race, 
degenerated  English  mixed  with  the  Spanish  stock  of  Texas  and  Florida, 
small,  left  largely  to  care  for  themselves,  kept  mainly  for  milk  for  fam- 
ily use,  but  not  remarkable  for  milking  qualities  as  a  rule.  There  are 
notable  exceptions  and  considerable  improvement  already  indicated. 
Of  course  the  average  weight  is  low.  The  estimates  are  furnished  by 
our  large  cor])8of  corresiK)ndents,  and  are  given  as  the  deliberate  opin- 
ion of  those  assumed  to  be  best  qualified  to  judge.  A  better  showing 
will  doubtless  be  made  in  ten  years. 

The  highest  ^averages  are  in  the  Western  States,  the  region  of  prairie 
grasses  and  cheap  com.  In  sections  where  feeding  for  export  is  prac- 
ticed average  weights  are  much  greater  than  eUe^li^t^.    ^is^^  ^^\)::cir 


282 


REPORT   OP  THE  OOHMISSIONER  OP  AaRICULTUBE. 


ties  report  avei-ages  of  1,300  to  1,500  poands.  The  correspondent  for 
Whiteside,  111.,  says  that  while  butcher's  stock  has  not  varied  much, 
well-matured  cattle  weigh  300  pounds  more  than  the  weights  of  ten 
years  ago.  The  correspondent  of  Parke,  ludiana,  makes  the  average 
1,400  pounds,  or  200  more  than  in  1873.  In  Johuson,  Indiana,  where 
the  estimated  average  is  1,200  pounds,  it  is  said  that  in  1873  the  average 
was  50  to  100  pounds  greater,  from  the  custom  then  prevailing  of  mak- 
ing heavy  weights.  The  popular  idea  now  is  ^^  to  posh  from  the  start  and 
save  one  winter*s  feeding,  thereby  making  greater  profits."  This  is  trae 
policy,  which  feeders  of  the  West  are  beginning  to  see  and  to  practice. 
In  White,  Illinois,  where  the  average  is  placed  at  1,200  pounds,  the  time  is 
so  much  shortened  that  the  average  weight  is  less  than  ten  years  ago. 

West  of  the  Mississippi  the  tendency  is  strong  towards  earlier  matu- 
rity. In  Appanoose,  Iowa,  half  the  stock  is  ^'  fattened  at  two  yeaiis  old" 
and  weighs  as  much  as  formerly  at  three.  In  Des  Moines  ^^  beef  cattle 
are  heavier  in  1883  than  they  were  in  1873,  because  it  is  more  profitable 
to  push  them  from  the  start."  In  Texas  weight  has  increased  firom 
amelioration  of  blood.  Shipping  facilities  at  some  points  save  the 
shrinkage  caused  by  driving  long  distances. 

The  following  table  shows  the  average  weights  from  oonsolidation  of 
returns  of  correspondents: 


StatoA. 


I 

Maine 

New  Hampshire 

Vormont 

Maasaohuaet  i% . . 
Rhode  Island... 
Conneoticat .... 

New  York 

New  Jersey 

Pennsylvania... 

Delaware 

Maryland 

Vir^nia 

North  Carolina. 
South  Carolina. . 

Georjria 

Florida 

Alabama 

Mississippi 

Lonisiana 

Texas 

Arkansas 

Tennessee 


Average 

t  weight. 

SUtes. 

Ayiengf 

»  weight 

1883. 

187a. 

ISO. 

im. 

840 

-900 

or>o 

975 
050 
900 
926 
985 
931 
875 
925 
874 
607 
518 
554 
554 
531 
525 
611 
7^^ 
680 
874 

720 
775 
820 
845 

850 
825 
8C9 
930 
020 
850 
900 
827 
5<'.9 
502 
536 
541 
526 
500 
575 
750 
650 
716 

Went  Virffinia 

950 

1.062 

1,100 

085 

1,112 

1,128 

3U04S 

1,026 

1,120 

1,026 

1,090 

1.100 

687 

683 

637 

825 

591 

875 

700 

880 

800 

880 

9» 

Kentucky 

m 

Ohio 

LOOT 

Michiraa ,, 

W 

Indiana........ 

1.018 

niinoia 

L06e 

Wisoonain 

97S 

Minneaota... 

9» 

Iowa 

1,060 

Missouri.  ...••........••..... 

l.OM 

Kansas 

1.035 

Nebraska 

1,042 

California 

572 

Ot«*  jf  on 

CSO 

Nevada 

«M 

Colorado 

675 

Ariaona .. 

575 

Dakota 

^ 

New  Mexico 

600 

Utah 

8» 

Washington 

770 

Wvouiinff .  .•.•.•.•••....•••.• 

700 

STOCK  STATISTICS. 

THE  CHICAGO  MAKKET. 


The  volume  of  business  in  tbis  great  stock  market  is  rapidly  increas- 
ing. There  were  1,582,530  cattle,  exclusive  of  calves,  received,  and 
661,521  retained  for  home  consumption  or  slaughter  and  cutting,  or 
shipment  as  dressed  beef.  In  1870  the  difference  between  receipts 
and  shipments  was  only  141,255.  The  receipts  and  shipmeuU,  and 
home  consumption,  for  seventeen  years,  are  thus  presented : 


Keceipts 

Shipments  . 

Total. 


Cattle. 


14. 61^:).  013 
9.  ti4H,  751 

4, 780, 269 


Calves. 


73,  013 
43.094 


Hogs. 


CO,  334.  rc-» 

22.  HiVi.  706 


Sbeep. 


5,  7P8,  »?0 
2,  Gil.  ITI 


30, 219  I     43. 478,  93t) 


3, 147, 749 


Hornes. 


149. ::« 


I6.ii> 


f 

1 
i 

1 

1 
1 

s 

^ 

i 
1 

1 

1 

so 

1 

§ 
1 

1 

i 

1 

tl 

E 

^ 

r 

I 

-D 

b 

i 

3 

« 

" 

£ 

S 

P 

^ 

3 

^frt 

U 

S=^ 

If  a> 

m 

n    ^ 

^ 

i; 

■ 

»= 

1 

^ 

3 

IJ 

L 

_ 

_ 

— 

^ 

~ 

■ — 

— 

— 

— 

e 

■       "1        ^=) 

^^ 

^ 

1 

. 

' 

... 

R 

1 

=• 

i 

Np 

^ 

^P 

= 

- 

taw 

= 

i^  m* 

^^  i       i        ■       :  ^^=f  - 

ptt 

;^ 

-- 
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m. 

, 
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^ 
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es©  receipts,  8,892,253,  or  61  per  cent,  of  the  whole  number  of 
¥ere  handled  in  the  last  seven  years.  The  increase  has  been 
itively  steady,  amounting  to  nearly  half  a  million  since  1876, 
bed  by  the  demand  for  the  packing  and  canning  trade,  and  more 
r  the  dressed-beef  trade.  This  increase  is  shown  clearly  in  Dia- 
,  which  displays  graphically  the  receipts  of  seventeen  years,  and 
tive  proi>ortions  shipped  and  retained.  The  proportions,  year 
ar,  run  in  nearly  parallel  lines  until  1876,  when  the  light  shad- 
icating  consumption  suddenly  encroaches  on  the  dark  spa^e 
I  shipments. 

eceipts  of  sheep  have  doubled  in  ten  years,  and  the  increase  in 
en  has  been  about  200  per  cent.  Formerly,  much  the  larger 
ion  were  for  city  consumption ;  now,  while  the  number  retaineil 
atly  increased,  the  shipments  are  about  half  of  the  aggregate, 
wine  receipts  have  increased  with  still  more  wonderful  rapidity, 
gs"  and  "  corn"  are  in  a  sense  reciprocal  terms,  the  six  years  of 
crops  nearly  doubled  Chicago  receipts.  So  the  poor  corn  year, 
duced  the  next  year's  receipts  657,340,  as  the  bad  crop  of  1874 
I  the  tendency  to  increase  and  made  the  following  year's  receipts 
346,269. 

Total  receipti  for  $eventeen  years. 


Tears. 

Cattle. 

Calvei. 

Hogs. 

Sheep. 

Hortee. 

ivB) 

613 

393,007 

829,188 

324,524 

403, 102 

5,32.964 

543,050 

684,075 

961, 428 

843,906 

020, 813 

1, 006,  745 

1, 033. 151 

1, 083,  068 

1,215,732 

1.382,477 

1,498,550 

1,582,530 

17,764 
961,746 
1, 696, 738 
1, 706, 782 
1, 661,  8C9 
1,693,158 
2,380,083 
3, 252,  623 
4, 437,  750 
4,  258.  379 
8.  912. 110 
4,  190, 006 
4,  025, 970 
6.339,654 
6, 448.  330 
7, 059, 355 
6  474   844 

1,488 

207,987 
180.888 
27p,801 
340.072 
849,853 
815, 053 
310,211 
291,734 
333,655 
4lH,948 
364,095 
310,240 
310.420 
325, 119 
835.810 
493. 624 
628,887 

1,553 
847 

1.002 

1,524 

3,537 

5,063 

12,145 

20,280 

17,588 

11,346 

8.150 

7,874 

9,415 

10,473 

10.808 

*48,  948 

12.900 

24,  965  j    5]  817;  504 

18,856 

1 

14, 620. 013 

73,913  !  66.334.665 

5,788.920 

140^778 

*  Prior  to  1881  calrea  were  claieed  with  cattle. 
Total  shipments  for  seventeen  years. 


'  Yeara. 

CatUe. 

Calves. 

Hogs. 

Sheep. 

Horses. 

2C3.693 

203,  :.<<o 

215,  987 
291, 717 
891. 709 
401,927 
51<»,  025 
574,  l*il 
(T22. 929 
GiHJ.  .•i34 
797.724 
7r3,  Mri 
C:'«9.  KW 

72^..  :'o:{ 

>'>G.  GU 

y?^.  712 

921,009 

482,875 

75t<,  im 

1,  020, 329 

1, 080.  305 

924. 453 

1,162,2«6 

1.  Kih,  r.94 
2, 197,  557 

2.  33(»,  :J61 

i,r>?'2.f»i3 
1,  i:<i,ca:> 

9')1.221 
1,  2<;G.  906 
1,  iVM,  Ml 
1,  3iU,  «»0 
1,2K9.  C79 
I.  747.  722 

75,447 
50,275 
81,6:J4 
108,090 
116.711 
135, 084 
145,016 
115.  235 
180,555 
243.  G04 
105,925 
155,  r4 
l.'iC,  727 
159. 2G6 
l.VJ,  .'ilO 
sra  938 
314,200 

162 

387 

2,185 
1  5.38 

3,488 
5,482 
10.025 
18.540 
16,608 
11  129 

6.839 
6,598 

.......... 

8,176 

9.280 

8.713 

11,108 

•.13. 4fi5 
10,  22-J 

12,788 

1 

0.  HI 8.  7M 

1 

A\  GH 

22.  i'M,  706 

2,641.171 

133,655 

*  I'liur  to  l£>«l,  calves  were  classed  with  catUe. 
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The  Chicago,  Burlingtoa  and  Quincy  Bailroad  transported  aboi 
one-third  of  the  cattle  to  Chicago.    It  runs  throngh  a  com  belt, 
haps  nnsnrpassed  in  the  United  States,  which  continnes  to  mainti^  it 
8ux>eriority  as  a  source  of  cattle  supply.    The  Chicago  and  l^orthwesl 
ern  still  maintains  second  rank  as  a  feeder  to  the  great  cattle 
Chicago,  Eock  Island  and  Pacific  is  third,  and  CMcago  and  Alto-^H 
fourth,  as  in  the  previous  year,  while  the  Wabash  has  changed  plac^= 
with  the  Milwaukee  and  Saint  Paul  during  the  last  year.    The  receipl 
come  by  the  following  routes : 


Total  receipt*  bjf  railway  lines  for  1882.' 


Roadi. 


^Baltimora  and  Ohio 

ChJoftgo  and  Alton 

Chicago,  Burlington  and  Qainoy 

Chicago  and  Easteni  niinois 

Chicago  and  Qrand  Tnink 

Chicago,  Milwaokoc  and  Saint  Panl.... 

Chicago  and  KorUiwe«t«m 

Chioaiow  Hock  Island  and  Faoiflo 

niinoto  Central 

Laka  8bot«  and  Michigan  Soathem . . . . 
Loniavlile,  Kew  Albai^  and  Chicago  .. 

Hiohieui  Central 

New  xork,  Chicago  and  Saint  Lonis . . . 
Pittabnrgh,  Cincinnati  and  Saint  Looia 
PittsbnTgh,  Fort  Wayne' and  Chicago.. 
Wabaah,  Saint  Looia  and  Padflo 


Cattle. 


Kumber. 

1,260 

199, 141 

491,800 

26,408 

1,951 

154,873 

223,678 

212,884 

95,416 

4,474 

7.611 

8,030 

24 

6,127 

8,216 

146,104 


CalToa. 


Number. 
858 

296 
2,174 

636 

802 
4,067 
6^420 

601 

967 
4,627 

388 

1,549 

3 

873 
1,834 

878 


Hogs. 


Number, 

22,891 

835,723 

1,555,688 

98,439 

12,675 

735,208 

1,061,616 

850.381 

602,212 

54,235 

18,976 

39,279 

2,761 

46,505 

29.071 

851,061 


Siesp. 


Number, 

8,598 

66,639 

168,181 

15,013 

1,800 

044 

844 

42.460 

38,368 

11,862 

8,418 

7,804 


iu|; 


E 


I;  768 


Ifi 

x-ts 

MS 

m 
m 

^2 
i.« 
\,% 


IB 


Total  t^tpmenfi  "by  railway  lines  for  1883. 


Baikoads. 


Baltimore  and  Ohio ^ 

Chicago  and  Alton , 

Chicago,  Barlington,  and  Ouinoy 

Chicago  and  Eartem  niinoLB 

Chicago  and  Qrand  Trunk 

Chicago,  HUwaokee  and  Saint  Paul ... 

Chicago  and  Northwestern 

Chicago,  Bock  Island  and  Pacific 

Illinois  Central 

I«ake  Shore  and  Michigan  Southern..., 
LonisYllle,  New  Albany  and  Chicago.. 

Hichinn  Central 

New  z  ork,  Chicago  and  Saint  Lools  . . 
Pittshnrgh,  Cincinnati  and  Saint  Lools 
Pittsburgh,  Fort  Wayne  and  Qdcago . 
Wabash,  Saint  Lools  and  Pacific 


Cattle. 


Number. 

46,002 

7,848 

5,257 

3,858 

47.691 

13,642 

16.7tf4 

21, 780 

10,424 

272,778 

706 

207,901 

342 

5,698 

258,260 

2,657 


Calrea. 


Nua^ber, 

3 

837 

1,678 

212 

40 

1,082 

1,795 

1,342 

1,410 

831 

139 

28 


84 

75 

673 


Em. 


Number. 

27,794 

614 

114 

82 

22,241 

280 

8,825 


2,955 

865,074 

263 

650,450 

510 

222 

264,302 

87 


Sheep. 


Number, 

1,085 

2,052 

6,029 

14 

47,168 

6,957 

6,445 

2,334 

3,263 

137,008 


5,087 

384 

190 

04,016 

1,664 


fl 
198 

48 

»0 

3.834 

2;  Ml 
la 

96 
3,035 

3S 
1,017 


100 

1,101 

S 


SHIPMENTS  EASTWARD. 


The  shipments  eastward  have  augmented  more  rapidly  than  popula- 
tion. Philadelphia  has  made  the  largest  relative  gain  in  cattle,  though 
the  absolute  increase  in  numbers  is,  of  course,  made  by  New  York.  The 
receipts  of  veals  in  New  York  have  increased  from  91,529  in  1869  to 
190,682  in  1882. 

The  New  York  Produce  Exchange  record  of  these  shipments  is  as  fol- 
lows: 
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Seceipts  of  catiU  at  tkt  d€(Aoard  oitie9. 


Teara. 


BTow  York. 


Number. 
330.308 
361, 076 
379.372 
433.664 
447.445 
457.709 
457, 057 
467, 722 
507.832 
543,587 
975. 159 
679.987 
502,570 
028,848 


Boston. 

PhiladolphU. 

Baltimore. 

ToteL 

Number. 

Number. 

Number, 

Number. 

127,914 

107, 017 

89,594 

655,833 

124,502 

126,738 

89,021 

701,427 

129,947 

136,483 

100,000 

745,802 

157,336 

148,152 

91,764 

830,916 

167,730 

84,265 

84.664 

784,104 

163,300 

185,140 

130,946 

037,095 

145,285 

152, 830 

112,679 

867.851 

189.989 

190,550 

110.366 

958,627 

155,907 

203,470 

112,862 

980,071 

188,385 

188,600 

117,675 

1, 038, 247 

183.556 

216,780 

150.829 

1,126,324 

230,079 
20l!928 

218, 606 

138,969 

1,267,641 

225,521 

122,174 

1,245,193 

130,900 

163,300 

92,614 

1,015,657 

LeceiptB  oftheep  at  ike  seaboard  cities. 


Tean. 


Kew  York, 

Boston. 

Philadelphia. 

Baltimore. 

Number. 

Number. 

Number, 

Number. 

1,470,^ 
1.463,8^ 

434,290 

536,600 

213;  901 

450,907 

682,000 

175,000 

1,816,408 

487,065 

790,200 

200,000 

1,179,518 

412,217 

749,500 

155,558 

1,206,715 

414.076 

753,750 

160,000 

364,281 

757, 040 

120,000 

1,233,968 

372,870 

491,500 

191,485 

1,211,086 

848,510 

548,850 

223,267 

1,184,687 

346.647 
372,787 

545,870 

96,786 

1, 349, 622 

650,400 

220,135 

1,507,739 

479, 227 

619,450 

243,620 

1,656,955 

476, 785 

623.494 

248,047 

1,738.826 

505,828 

645,792 

805,496 

2, 066, 602 

626,608 

614,000 

202,241 

TotaL 


Nun^er, 
2,665,528 
2,771,875 
2,71^673 
2,496,798 
2,584,541 
%406,884 
2,289.323 
2,831,713 
2,178,990 
2,692,9U 
2,849,936 
8,005,281 
3,106,742 
8,509,357 


tihe  record  for  Bwine  the  most  noticeable  change  is  the  remark- 
Qovement  to  Boston,  which  is  now  nearly  equal  to  the  aggregate 
ts  of  Philadelphia  and  Baltimore. 

Beoeipts  of  hogs  at  ike  seaboard  oiiies. 


Tears. 

New  York. 

Boston. 

Philadelphia. 

Baltimore. 

TotaL 

Nuffiber, 
901,725 
869,625 
1,810.280 
1,928,727 
1.958,880 
1,774.221 
1.888,617 
1,222,667 
1,268,596 
1,794,689 
1,725,637 
1,719,137 
1,638,626 
1,366.848 

Number, 
167,568 
189,380 
351,807 
602,625 
854,607 
687,721 
331,080 
861, 317 
830,604 
610,482 
682,615 
691,839 
708,900 
816,635 

Number. 
176,200 
180,500 
199,610 
210,276 
344,800 
839,690 
243,800 
289,900 
242,400 
282,060 
341,450 
346,060 
367,876 
186,800 

Number. 
250,516 
300,000 
350,000 
314,260 
392.734 
857,647 
270,631 
250,064 
822,945 
260,614 
356,624 
336,867 
338,551 
268.811 

Number. 
1,496,990 
1,568.455 
2, 211, 197 

8.060.897 

3,549,930 
3,050,070 
2,243,437 
2, 182, 938 
2,164,545 
2,847,645 

•••••••4«»«a«*»*»»«»««« 

8,006,126 
8,004,803 

2,048,853 

2,638,994 

THE  FOBEIGN  TBABE. 


lie  the  domestic  distribution  has  been  rapidly  extending  and  en- 
g,  the  foreign  trade  in  all  farm  animals  has  increased,  and  espe- 


■.¥^ 
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cially  the  exportation  of  sheep  and  cattle.    The  cattle  exports  prior  to 
1878  were  from  Southern  i)ort8  almost  entirely.    When  the  transporta- 
tion to  Europe  commenced,  from  Northern  ports,  the  numbers  increased 
rapidly  and  values  enormously. 
The  following  statement  exhibits  the  progress  of  stock  exportation : 


Cattle. 

Bwin*. 

ShMip, 

HOTMS. 

MolM. 

Yetn. 

Nnmber. 

Talne. 

Namber. 

Value. 

Nnmber. 

Valae. 

Num- 
ber. 

Value. 

ISnm- 
ber. 

Valsa 

1870 

27,580 

$430,987 

12,058 

$180,753 

30,570 

$0M93 

2,121 

$in,470 

095 

$14^W 

1871 

20,680 

4^3,491 

8.770 

61,390 

45.465 

$6,888 

1,186 

l73. 273 

1,930 

2^,827 

1872 

28,033 

565,719 

56,110 

548,153 

35, 218 

79,502 

1,722 

268,475 

Z121 

m,m 

1873 

35.455 

695,  967 

99.720 

787,402 

66.717 

107.698 

2,814 

255.365 

1,659    172,1^ 

1H74 

66,067 

1, 150. 857 

158,581 

1,625,837 

124.248 

159, 735 

1,432 

169,303 

1,252    174.1X5 

1875 

57, 211 

1, 103. 085 

64.979 

739. 215 

424,416 

183,898 

3,220 

242,031 

2,802 

35«,S» 

1876 

51.503 

1, 110.  703 

68.044 

670,042 

110,312 

171, 101 

2.030 

234,964 

1,784 

224, 8» 

1877 

50,001 

1,  593,  080 

65,107 

699.180 

179, 017 

234.480 

2,042 

301.134 

3.441 

4711!.  C4 

1878 

80,040 

3,  89(1,818 

29,284 

267.259 

183,996 

833,499 

4,104 

798,723 

3,860 

501,515 

1879 

136,720 

8, 379,  200 

75,129 

700,262 

215, 680 

1, 082, 938 

3.915 

770, 742 

4,153 

530,  W 

1880 

182,756 

13,344.195 

83.434 

421, 089 

209,137 

892,647 

3,060 

675, 139 

5,198 

532,363 

1881 

185.707 

14,304.103 

77,456 

572, 138 

179, 919 

762,932 

2.523 

390,243 

3,207 

353. 9» 

1882 

108, 110 

7.800,227 

86,868 

609,651 

189, 676 

603,778 

2,248 

470. 183 

2.632 

320,130 

1883 

104,444 

8, 341, 431 

16,129 

272,516 

337,251 

1,154,856 

2,800 

475,806 

4,237 

i»,W 

Domesiio  9xpwrU  of  horned  cattle,  hy  ouetome  dUtricts,  1670  to  1882,  tnditftM. 


BTew  York. 

Boston. 

Key  West 

Salniia,  Tex. 

▲notiifltt. 

Tean. 

bor. 

Valae. 

Kma- 
ber. 

Valuer 

Knm- 
ber. 

Valae. 

Nam- 
ber. 

Value. 

Knin- 
ber. 

Valm. 

1870 

1,201 

1,070 

1,037 

990 

1,267 

1,564 

1.  589 

4,863 

13,387 

27,  210 

65,151 

56,921 

83,412 

29,584 

$155, 847 

128,785 

106, 638 

98,675 

220,894 

234. 938 

160.268 

485, 183 

1,  233, 233 

2, 340.  997 

6. 047, 914 

5,  330, 502 

3, 332, 004 

2,988,083 

6,404 

7,171 

17, 712 

17, 008 

17,627 

11,453 

8,482 

9.071 

10,190 

25, 466 

28.600 

22,580 

27,291 

19,399 

$74,796 
98,102 
291, 691 
278,244 
317,  574 
178,682 
112,874 
120.244 
220, 764 
346,300 
400,315 
318, 189 
410,758 
830,485 

2,045 

210 

34 

276 

159 

10,546 

19,000 

17, 830 

20,871 

21,441 

16,  526 

15, 705 

7,300 

2,015 

$11,057 

1,836 

382 

3,030 

1,952 

169,180 

824,825 

306,500 

871,700 

368,878 

290,929 

2C4.476 

134.888 

46,413 

17.880 
12,066 

9,250 
17, 175 
37,013 
83,645 
22,378 
16,671 
15.705 
27, 010 
19,997 
20,429 

7,539 
15,833 

$197,97 

1871 

1872 

4 

$250 

174.5111 

187,  oes 

1873....; 

1874 

1876 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

6 

1 

3 

144 

1,566 

13.887 

35,  593 

52,482 

70,  072 

32.568 

37,  613 

600 

112 

340 

18, 720 

175, 575 

1,  346, 748 

3,615.069 

5.110,563 

6, 084. 838 

8, 316. 848 

3, 785, 782 

315. 4<« 

604, 3!3 

539;  9» 

494.016 

505^578 

724. 3n 

1,807,956 

1,4H474 

1.406.058 

6i^T2» 

1,190,718 

The  distribution  of  these  exports,  by  countries,  shows  that  the  Short- 
horn grades  go  mainly  to  England^  and  the  long  horn  or  Spanish  stock 
to  Guba. 

Numher  of  cattle  expin'ted. 


Coiuitriee  to  which  exported. 


Bn^land • 

Scotland 

Germany 

BeljClnm 

France 

Cnba 

British  TVeat  Indies  and  Honduras 

Dominion  of  Canada 

Mexico 

other  ooun  tries 

Total 


1870. 


Number. 

68,544 

8.250 

1,330 

1,816 

118 

49.228 

1,531 

8,655 

2,145 

203 


1880. 


Number, 

118,242 

7,275 


8,342 

1. 240 

45, 515 

2,409 

2,840 

992 

001 


136.720 


188L 


Number. 

124, 317 

0,744 

207 

2,093 

1,297 

88.941 

1,978 

4,658 

1,254 

1,218 


182, 756      185, 707 

I 


1881 


Numher. 

61,876 

6^132 

6 


110 

34.603 

1,531 

2,803 

793 

256 


108,110 


1883. 


Number. 
67,013 

i» 


20,794 
1,174 
3.S21 
1,812 


»(•» 


104,444 
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Tlie  increase  in  average  price  is  due  to  the  increasing  proportion  of 
Northern  stock  exported.  The  Texas  and  Florida  cattle  that  go  to  the 
West  Indies  still  sell  for  about  $16,  while  the  fat  bullocks  sent  to  sup- 
]>lement  the  roast  beef  of  England  are  worth  $100.  In  ten  years  this 
feature  of  the  foreign  cattle  movement  has  advanced  the  average  price 
at  the  shipping  iK)rt8  from  $20.53  to  $79.86. 

Average  value  of  oaitle  exported. 


Years. 

Mexico. 

Cuba. 

CanadA. 

England. 

All  coun. 
trios. 

isni  

$8  29 
9  31 

8  04 

9  05 

8  50 

9  48 
10  72 
10  96 
23  46 
26  21 

$17  46 

15  54 

16  34 

16  00 

17  02 
15  79 
15  47 
15  35 
15  83 
17  64 

$25  96  $5, 850  00 

29  51         663  64 
34  52         113  82 

30  81         107  56 
45  98          97  02 
60  57          92  59 
32  73          94  71 
29  32          96  82 
44  30        102  27 
38  59        100  44 

120  53 

1875    

19  28 

1876    

21  63 

ig77 

31  86 

187H 

48  69 

1879 .'. 

61  29 

\ti^ 

73  02 

1K81 

77  03 

Ig*l3 

72  15 

1883 

79  86 

Exports  offre$h  hetf. 


Years. 


1877 
1878 
1K79 
1880 
18MI 
1882 
1883 


England. 


Poundi. 
39, 906, 940 
44,  800,  369 
46,  962,  039 
70, 524,  881 
81,637,577 
49, 672, 848 
54, 279, 542 


Scotland. 


Pounds. 

9, 304, 050 

8, 746, 100 

6, 830, 930 

13,  930, 000 

21,  714, 900 

15,  700,  093 

24, 791, 300 


France. 


Pounds. 


487. 690 
1, 039, 941 


Total  ex- 
ports. 


Pounds. 
49, 210, 990 
54, 046, 771 
54, 025, 832 
84. 717, 194 
106, 004, 813 
69.  586, 466 
81,064,373 


Exports  of  fresh  beef  ly  districts. 


Years. 


1877 

1878 

1879 

1880 

1881 

1882 

1883 

« 


Boston. 


Pounds. 

81,000 

727, 025 

0«7, 158 

18, 6«8.  587 

31,829,692 

17,  241, 767 

17, 999, 586 


New  York, 


Pounds. 
39,23U,400 
43,  026,  387 
44, 414, 227 
60, 689, 725 
63,819,659 
47,  097, 207 
59, 652, 419 


Haron. 


Pounds. 


50,760 

2, 372, 026 

4, 093. 029 

904.519 


Total  ex- 
ports. 


Pounds. 
49, 210, 990 
54, 046, 771 
54,02.5,832 
84. 717, 194 
106,004,812 
69,  586, 466 
81,064,373 


Preserved  meats. 


Conntries  to  which  exported. 


Enjrlnnd ..... 

Scotland 

Btitlsb  West  Indies  and  Hoodaras 

Germany 

Franco  

Belcium 

Cuba 

Other  conntries 

Total 


1879. 


$5, 344, 791 

906,260 

66,949 

402. 909 

86, 976 

72, 381 

39, 2.39 

391,  813 


1880. 


$5. 632, 385 

961^010 

76,  201 

389, 823 

150, 810 

74, 643 

17,396 

574,  932 


1881. 


$4, 363, 237 

7  J  9,  356 

52,413 

291, 846 

83, 091 

55,633 

5.903 

400, 078 


7,311,408       7,877,200       5,971,657 


1882. 


$2, 702, 264 

750, 907 

35.  054 

179,  681 

14,206 

68, 307 

11,167 

445.972 


4, 208, 608 


1883. 


$3,018,439 

658,994 

28,026 

189. 484 

26,006 

30,594 

4,579 

672, 230 


4, 678. 902 
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of  nodi 


ralixe  of  form  anhnaU,  as  repofted  ix 
tlVWi^«M/Kl!^.    Tbi*  inetndes  obIt  gtxick  oe 
itMAtt^  ^t^i^p^  aod  han^^  sid  stock  in  tcnrnc 
bare  sAAy^au^  muf^ft  IH^.    The  valiie  of  stock,  as  cstoaated  in  Jan* 


ti/ormtti  ,,,,,,,,„ ,, ..*,..«. ..^... M,838.in 

M<mU« LtTl^lO 

HiUM  «-^# 13.  lSt«K5 

OiU^istdtU ^,t4«L«:T  . 

Mi^ :  4a.ar:,ai  « 

tirto* , j43.27^ 


9  f:«),t(l» 

79  4t  M8L733.3M 

30  n  39ilSS,«i 

n  19  C11.MILIII 

2  S3  »  131,31^05 

c  7s  1  2n,9si.m 


Thin  nuikm  a  tr>tal  value  of  $2,338,197,268.  The  nombezs  are  intended 
to  include  all  animalii  on  £arBi«,  ranches,  or  pablic  lands. 

The  incri^Ke  in  priceH  in  four  years  from  1879,  the  time  of  lowest 
deprciMion  in  twenty  years,  is  very  marked.  According  to  the  Depart- 
ment rotnnui  this  advance  amounts  to  35  per  cent,  for  horses,  41  for 
mules,  30  for  milch  cows,  41  for  other  cattle,  22  for  sheep,  and  112  for 
swine.  BesidcMi  the  general  advance  of  values  incident  to  a  reooveiy 
of  business  prosperity,  there  is  a  powerful  cause  at  work  in  the  case  <h 
swine,  the  unexampled  cheapness  of  com  in  1879,  from  consecntiTe 
crops  of  great  abundance,  and  the  high  prices  now  prevailing  in  coDBe- 
qnonce  of  poor  yields.  This  increase  in  values,  applied  to  the  census 
numbers,  amounts  to  $2,174,000,000. 

Avei'age  price  of  farm  animaU, 


Yours. 

Honei. 

Males. 

Cows. 

OthdTcat- 
tle. 

Bhetfp. 

Swiae. 

1870......... , 

$81  88 
78  51 

73  87 

74  21 
71  45 
08  01 
64  90 
00  08 
58  16 

53  41 

54  75 
58U 
58  53 
70  60 

$109  01 
10162 

94  82 

95  15 
89  22 
80  00 
75  83 

68  91 
63  70 
56  06 
61  26 

69  79 
7135 
79  49 

139  12 
87  83 
31  97 
29  72 
37  99 
28  52 
28  89 
27  82 
26  41 
2173 
23  27 
23  95 
25  89 
80  81 

$22  54 
22  81 

19  61 

20  06 
19  15 

18  68 

19  04 
17  10 
17  14 

15  39 

16  10 

17  33 
19  88 
2180 

$2  38 
2  32 
280 
296 
2  61 
2  79 
260 

2  27 

3  25 
207 
221 

1^ 

988 

84  99 

IH71...,. 

619 

|g7a.... 

436 

iH7a 

409 

1H74 

494 

IHTft , 

134 

lH7cl , 

t» 

IM77 

401 

1H7H 

496 

IH7» , 

91S 

IHMO......... «... 

4» 

jMltl. 

479 

1MH3 ,., 

191 

llM3 

•  fS 
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The  coarse  of  prices,  as  indicated  in  the  foregoing  table,  is  suggestive 
and  instructive  to  a  reader  well  versed  in  the  recent  history  of  our  agri- 
culture. 

Horses  became  scarce  and  high  during  the  war,  declining  afterwards 
ver3'  gradually  as  numbers  increased  and  currency  appreciated  to  par. 
Another  cause  of  decline  in  values  was  the  moneta*ry  depression,  from 
which  recovery  commenced  in  1879.  Since  that  date  there  has  been 
rapid  appreciation  of  values,  which  has  almost  a^umed  the  appearance 
of  inflation  during  the  past  year. 

Mules  have  a  similar  record^  with  a  wider  range  in  prices.  They  were 
relatively  higher  than  horses  m  1870.  They  at  present  average  about 
13  per  cent*  higher. 

Cattle  declined  in  value  till  1870.  Both  general  and  special  causes 
have  since  operated  to  stimulate  prices.  The  general  tendency  to  ad- 
vance in  all  property  has  had  its  full  effect;  and  the  enlarged  consumption 
of  meat  in  this  country,  the  live-cattle  and  fresh-meat  export  trade 
which  has  suddenly  sprung  into  existence,  the  losses  of  cattle  on  the 
plains  in  the  severe  winter  of  1880,  and  the  reduced  production  of  corn, 
which  has  succeeded  six  crops  of  great  abundance,  have  combined  to 
increase  the  average  value  of  <^  stock  "  cattle  from  $15.39  to  $21.80,  an  in- 
crease of  41  per  cent,  in  four  years.  Cows  were  valued  at  extreme  rates  in 
1870,  and  the  reduction  was  rapid  for  three  years,  much  slower  from  1873 
to  1877,  and  again  accelerated  in  1878  and  1879,  when  bottom  wa« 
touched,  and  an  era  of  advance  inaugurated,  which  became  a  jump  in 
1882. 

The  tariff  of  1867  has  held  sheep  at  more  uniform  valuations  than  ever 
before  in  the  history  of  wool-growing,  which  had  a  prior  history  of  un- 
fortunate fluctuations,  fatal  to  proflt  and  to  progress  in  breeding.  This 
untformity,  which  no  other  farm  stock  has  shared,  has  resulted  in  :i 
great  increase  in  numbers,  a  larger  fleece,  improved  mutton,  and  «i 
nearly  full  supply  for  the  country's  consumption  of  wool,  the  estab-' 
lishment  of  a  great  manufacturing  industry,  and  a  marked  enhance- 
ment of  national  re  sources  and  the  general  welfare. 

EMPLOTMElifTS  OP  THE  PEOPXiE. 

Thet>eople  of  the  United  States  are  industrious.  There  are  few  drones 
in  the  national  hive.  The  census  of  1880  enumerated  the  workers  in 
all  industries,  including  classes  in  agriculture,  manufactures,  mining, 
trade,  transportation,  and  professional  and  personal  service.  The  whole 
popidation,  as  reported,  was  50,155,783.  Those  under  ten  years  of  age, 
numbering  13,394,176,  were  not  included  in  the  enumeration  of  workers. 
Nor  were  Sie  women,  the  wives,  widows,  or  daughters,  engaged  in  house- 
hold affairs,  not  receiving  wages  for. service,  although  the  cares  and 
labors  of  a  large  proportion  place  them  fairly  in  the  position  of  workers. 
This  omission,  which  is  perhaps  a  necessary  one,  is  exhibited  in  the  dis- 
I>arity  between  numbers,  respectively,  of  males  and  females  in  occui)a- 
tions,  as  reported.  Of  17,392,099,  a  little  more  than  a  third  of  the  total 
I>opnlation,  14,744,942  are  males  and  2,647,157  are  females.  This  of 
course  fails  to  show  the  relative  industry  of  the  sexes,  for  the  reason 
above  stated. 

Besides  women  in  families,  and  children  of  ten  years  and  under,  there 
remain  aged  people  who  have  retired  from  active  labor,  the  sick,  the 
mentally  infinn,  and  the  idlers  who  neither  toil  nor  spin,  though  gor- 
geously arrayed  at  the  exx>en8e  of  their  ancestors  or  their  tailors.  But  the 
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proportion  of  persons  engnged  in  the  several  cIobhs  ofooeupatioM  in  the  States 
tories  of  the  United  States^  as  deduced  from  the  census  of  1880 — Continued. 
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Number  in  trade  and 
transportation. 


Number. 

29,790 

11,735 

8,045 

115,378 

15,217 

20.020 

830, 410 

00,382 

170,065 

4,067 

40,234 

30,418 

15.066 

13,556 

25, 222 

6,446 

16,053 

12, 075 

20,130 

34,000 

0,233 

23,628 

10,653 

33,  563 

104, 315 

54,723 

56,432 

128,372 

37,550 

24,340 

50,  872 

79,  300 

26,  370 

15,106 

57, 302 

6,140 

•  4,440 

15,401 

3,252 

6,210 

1.327 

2,706 

3,204 

4,140 

3,405 

1,545 

0,848 

1, 810, 256 


Per  cent* 
12.0 

a3 

7.5 

16.0 

13.0 

12.4 

18.0 

16.7 

12.3 

0.1 

>      15.2 

6.2 

3.3 

3.5 

4.2 

7.0 

3.4 

3.1 

8.0 

6.7 

3.5 

5.3 

6.0 

C.5 

10.4 

O.G 

8.9 

12.8 

0.0 

0.5 

0.6 

11.5 

8.2 

0.0 

15.2 

0.2 

13.8 

15. .{ 

14.6 

10.8 

8.5 

12.4 

8.0 

10.4 

11.3 

17.4 

14.8 


Number  in  manufiict- 
nres  and  meoh.inicAl 
and  mining  indus- 
tries. 


Xumber. 
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26,  214 

370, 265 

66,160 
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160,561 

628,277 

14,148 

»\  337 

63,069 
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19,  698 
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22,096 
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30, 346 
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50,155,783 


and  proportion  offarmerSf  agricttUural  lalorersj  and  others  employed  in  agriculture. 
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agriculture. 


Ifumber. 

1,042 

1,114 

401 

12,051 

4,488 

1,316 

462 

210 

721 

067 

3,082 

774 

4,3C4 


Pr.et 
0.2 
6.0 
0.2 
8.2 
4.5 
0.6 
0.8 
0.4 
LI 
1.1 
0.5 
5.0 
0.5 


Total  employed  In 
agrioiutore. 


Number. 

880,630 

3,435 

216,655 

70,306 

13,539 

44,026 

28,508 

17,840 

1,464 

58,731 

432,204 

O,  cVHJ 

436.371 


pr.et. 
77.2 
15.4 
83.1 
21.1 
13.4 
18.3 
49.3 
32.7 
2.3 
64.2 
72. 3 
24.8 
43.7 


V' 


\ 
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Kumber  and  proportion  of  farmers,  agriciUtitral  IdborerSf  tfe. — CooUnued. 


BUtM  and  Terri- 
tories. 


IndUoA 

Iowa 

KansJit 

Kentucky 

Looiilaiia 

Maine 

Maryland 

Maaaachuaetta.... 

Michigan 

Mlnneaota 

Mlaaiaaippl 

Mlaaoaii. 

Montana 

Nebraaka 

Nerada 

New  Hampehire. . 

Kew  Jersey 

NewMexloo 

New  York 

North  Carolina... 

Ohk) 

Orecon 

Peusylranla...., 

Rhode  Island..... 

Sooth  Carolina.... 

Tenn4 

Texas. 

ITtahwt 


Virginia , 

Washiacton.... 
West  VTrflaia. 

Wisconsin 

Wyoaalng 


Affiicultoral 
laborers. 


dumber. 

118, 807 

88,399 

54,W>3 

147, 247 

145,735 

21,668 

22,553 

70,845 

33,993 

215»  472 

U5,325 

926 

19.058 

1,188 

13,893 

22,673 

4.009 

135.685 

201.774 

131,387 

6,596 

100,381 

3,913 

19K,147 

13**,  185 

143,  812 

4,137 

19,215 

132,630 

3.034 

41.767 

56»170 

443 


Pr.eL 

la? 

16.8 

17.0 

28.4 

4a  1 

9.4 

15.8 

3.15 

12.4 

13.3 

51.8 

16.0 

4.2 

12.5 

8.7 

9.7 

5.7 

9.8 

6.7 

42.0 

13.2 

9.8 

6.9 

3.4 

5a5 


Farmers. 


3a9 

27.5 

10.3 

16L2 

26.9 

10.1 

23.7 

13.4 

5.0  i 

Number, 

210,279 

211.862 

147. 614 

171,625 

56,508 

50,884 

37,754 

30,266 

167, 141 

96,648 

123.382 

237,107 

2,858 

68,657 

2.032 

30.371 

33,578 

6,924 

241,507 

155.985 

261.370 

18,374 

195.370 

6.342 

93,550 

154, 192 

300,404 

9,130 

35,751 

U0.623 

9r028 

6SC497 

138,443 

9U 


Pr.eL 

83.1 
40.1 
45.8 
83.0 
15.6 
25.8 
1L6 
5.5 
29.4 
37.9 
29.7 
84.3 

ia6 

45.0 
6.3 
2L3 
8.5 
17.0 
12.8 
32.5 
26.3 
27.3 
13.4 
5.4 
23.9 
34.4 
38.4 
22.8 
30.2 
^2 
29.9 
37.2 
S3L2 
10l3 


Others  in 

agrionltore. 

Number. 

PneL 

2,154 

0.4 

3,296 

0.6 

3,564 

LI 

1,699 

0.3 

2,973 

0.8 

378 

0.2 

1.937 

0.6 

8.154 

0.4 

2,338 

0.4 

894 

0.4 

1,084 

0.3 

2.865 

0.4 

1,229 

5.5 

2,792 

L8 

960 

3.0 

226 

0.2 

2,964 

0.7 

8,206 

7.8 

10,268 

0.5 

3,178 

0.7 

4,738 

0.5 

2,119 

3.1 

5,361 

0.4 

690 

0.6 

2.906 

0.7 

1,776 

0.4 

15^101 

2.9 

1,283 

3.3 

285 

0.2 

1.656 

0.S 

n9 

2.4 

314 

0.2 

1,288 

0.3 

2BS 

8^2 

Total  eopilojsdii 
agrisnltnet 


MV9nbfTm 

331.240 

303,587 

206.060 

320,571 

205^306 

82.130 

90,927 

64,978 

240,819 

131.535 

339,938 

355.297 

4.513 

90.507 

4,180 

44,490 

50,214 

14.139 

377,460 

360,987 

397,495 

27,091 

301,113 

10,945 

294.602 

294,153 

359.317 

14,550 

55,351 

254.099 

12,781 

167,578 

195,901 

1,639 


Pr.A 
Sit 
87.  S 
«.! 
6.7 
54S 
3&4 
%% 
tl 
113 

as 

SLl 
2BlS 
ill} 
Ul 
3L! 
lit 
3ii 

ai» 

-0.1 

4tl 

4&: 

»: 
u 

Til 

«i: 
sal 

XI 
4ii 

5L4 
414 
SLI 
4&f 
l&S 


United  States..! 


31,823.876  |      19.1  |    4.235,945 


14.S  I    120^672 


6L7 


7,670,498 


Rl 


Vaime  of  farm  prodacHoms  per  eapiia  ofparwoms  emgofed  tm  ofriesUwre. 


States  and 


Maiao 

y»w  Hasifuhire 

TsnsQttt 

Massachosetta. . 


South  Carofiusa 

Georgia ,,.. 

irti/rida  .« 

^h&hazBA  ..^... 
M^:*«i:«uppi 

To\a*  

Atk^osaa...... 

Tt'UIK.!*<«J© 

WtrHt  Vir^finia . 


M:cl} !,;»«..«.. 


8X139 
44,499 

55^251 
64,973 
K»45 
44,0:!< 

517. 46U 

991.11:: 

17,<i4« 
90,927 
254^  (n)0 
36IK«I7 
2»4v«H 
432.204 
:>».T31 

3.VJ.  rr 

2!K  133 
Iil7.  .TTS 
TJ^K  571 
3S7,495 
»>«,319 


15 


i<< 


231,908 
141. 46»  I 
11;^  51*4  ; 
7».TT4 
1I6C9T9 
241,333 

l.S84,6t5  I 
38^S?» 

1,456,067  ' 
54,  SO 

3X43!! 
4IK24t> 
480,1^ 
3B2.10S 
S97.SC2 
9t.33« 
4K.7»  1 
415.  3K 
363.26 

522.  ns 

44T.J7»> 
176.  C» 
5iaJ«54 
9M.475 


PeroesL 


83.190 

S 

44.499 

s 

56^351 

4T 

64.973 

i 

141945 

1 

4<636 

11 

377.466 

3» 

58^214 

IS 

961.113 

a 

17.849 

35 

96,9ir7 

3f 

354.096 

31 

96^937 

73 

79i,9ai 

n 

432. 3»4 

■^ 
t* 

50^731 

« 

386^636 

r 

S39L9BS 

« 

305^366 

57 

350^317 

• 

314L6S5 

S 

391  »3 

• 

107, 57S 

fi 

32U,$n 

C 

3BT,496 

4* 

SML2» 

4S 
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Value  of  farm  produciiona  per  capita  of  persons  engaged  in  agrieiiUure — Continaed. 


States  and  Territories. 


Indiana 

llliuoifi 

Wisconsin 

Minnesota 

Iowa 

Hiftsoati 

Kansaa 

Kebraska 

California 

Dreicon 

Nevada 

Colorado 

Arizona 

I>akota 

Idaho 

Montana 

New  Mexico 

Utah 

Washinf^ton 

Wyomin;? 

District  of  Columbia 

Total 


Persons 
en  gained  in 
agricult- 
ure. 


331,240 
430. 371 

105,  eoi 

131.i>35 

803. 657 

355,297 

206.080 

90,507 

79.396 

27, 091 

4,180 

13,530 

3,435 

28,508 

3,858 

4,513 

14,189 

14,650 

12,781 

1,630 

1,464 


BHtimated 
Talne  of  all 
furm  produc- 
tions (sold 
or  consumed 
or  on  hand.) 


$114, 
203. 
72. 
49, 
186, 
05, 
62. 

31. 

60, 

13. 

2, 

6, 

6, 
1. 
2. 
1, 
8, 
4* 


707,082 
080.187 
779. 496 
468.951 
103,473 
912.660 
240,861 
708, 914 
721,425 
234,548 
855,449 
035, 228 
614,827 
648,814 
515, 314 
024.923 
897.074 
837, 410 
212,750 
872.301 
614,441 


7.070,493  2,212.540,027 


Per 
capita. 


1346  80 
467  46 
371  61 
376  09 
448  86 
269  95 
2.'iS  60 
360  85 
762  20 
488 
683 
871 
178 
198  16 
392  77 
448  09 
134  24 
229  38 
829  61 
227  21 
861  80 


52 
12 
91 
84 


288  46 


Per8«li» 
ensased  in 
allulasscs 
of  occupa- 
tion. 


635,080 

000.780 

417, 455 

255,125 

628.802 

602.959 

822,285 

152, 614 

376,605 

67,843 

82.233 

101, 251 

22, 2n 

67,844 

15.578 

22,256 

40.822 

40,055 

80,122 

8,884 

66,624 


17,892,090 


Feraonii 

engaged  in 

agriciilt- 

ure. 


831.240 

486,371 

106,001 

181.636 

,803,687 

365,207 

206,080 

00,507 

70.306 

27.001 

4,180 

13,580 

8,436 

28.608 

8.868 

4,618 

14,180 

14,650 

12,781 

1.630 

1,464 


7,670.403 


Per  cent. 


52 
44 

47 
62 
67 
61 
64 
50 
21 
40 
13 
13 
15 
40 
25 
20 
85 
36 
42 
18 
2 


44 


The  changes  that  have  occurred  in  the  proportions  of  these  great 
classes  of  occupations  daring  ten  years  are  seen  as  follows: 


• 

In  agiicultnre. 

In  manufkotures, 
mining,  &o. 

In  pTolbssional 
and   personal 
•errice. 

In  trade  and 
transportation. 

Census  of  1870 ............... 

47.86 
44.1 

21.65 
28.4 

2L47 
22.1 

0.63 

Census  of  1880 

^10.4 

There  has  been  a  decrease  in  the  proportion  of  cultivators  of  the  soil 
and  increase  in  the  manufacturing  and  mechanical  class,  a  smaU  increase 
in  that  of  trade  and  transportation  and  in  that  of  personal  service.  This 
is  an  indication  of  progress  and  prosperity. 

In  earlier  times  the  agricultural  class  has  been  greatly  in  excess  and 
other  industries  undeveloped.  It  is  found  that  the  best  cultivation,  the 
largest  yields,  and  the  best  net  results  are  not  in  districts  exclusively 
agricultural.  This  decrease  in  the  proportion  in  agriculture  during  ten 
years,  from  47.35  to  44.1  per  cent,  of  all  workers^  has  not  been  attended 
with  loss  of  farm  area  or  farm  production.  On  the  contrary,  there  has 
been  a  large  increase  in  the  number  of  farms,  in  thearea  in  pultivation, 
and  also  in  production  and  exportation.  With  increasing  numbers  in 
other  occupations  prices  have  advanced,  farm  implements  and  machines 
have  fia<;ilitated  labor  and  enlarged  its  results. 

The  Eastern  and  Middle  States  have  considerably  reduced  proportions 
of  the  agricultural  dsss.  The  Southern  Atlantic  States  show  a  smaller 
reduction,  and  the  Gulf  States  very  little.  Missouri  is  substantially  in 
statu  quoj  but  the  corn  and  wheat  growing  States  of  the  West  are  less 
exclusively  agricultural.  The  number  of  persons  engaged  in  agriculture 
in  1880  was  7,670,493;  in  1870, 5,922,471.  The  relative  number  of  farm 
laborers  has  diminished,  while  the  proportion  of  proprietors  has  increased. 
The  number  of  laborers  was  2,885,996  in  1870,  3,323,876  in  1880.  The 
number  of  farmers  was  2,977,711  in  1870,  and  4,225,945  in  1880.  It  is 
a  gratifying  and  promising  fact  that  relative  number  of  farm  laborers 
are  decreasing.    Lands  are  yet  abundant,  and  farms  will  increase  by 
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subdivision,  and  it  is  for  the  highest  good  of  the  conntry  that  owners 
and  tenant  occupiers  should  outnuml^r  laborers.  The  time  will  come 
when  lands  will  \J^  scarce  and  population  enlarged  and  laborers  in 
larger  proportion.  The  proportion  of  females  enumerated  as  eiigagal 
in  agriculture  is  also  increased.  The  number  given  as  farmers  is  56,809. 
A  large  proportion  of  the  female  farm  laborers  are  colored  women  in 
the  South. 

The  distribution  by  age  and  sex  of  each  subclass  in  agriculture  is  as 
follows: 


Occupation. 


Fersoos 
occupied. 


An  occupatloDi i^... 

AKricnltnre 

Agrioaltural  laborers 

ApiMiste 

Dairymen  and  dairywomen 

Farm  and  plantation  oTeraeers 

Fiarmen  and  planters 

Florists 

Gardeners,  nnnerymenf  and  vine-growers 

Sto6k«droT«rs..^ 

Stock-berdors 

Stook-raisers ^ 

Turpentine  fiumers  and  laborers 

Others  in  agricaHore 


17.302.009 


Occupation. 


AU  occupations. 


Agriculture 

Agrioaltural  laborers 

Apiarists 

Dairymen  and  dairy  women 

Farm  and  plantation  overseers 

Farmers  and  planters 

Florists 

Qardeners,  nar*erymen,  and  vine-growert. 

Stock-drovers 

Stock-herders 

Stock-raisers 

Turpentine  farm  ers  and  laborers 

Others  in  agriculture 


7,670.403 

8, 833,  876 

1.016 

8,948 

3,106 

4.225.045 

4,550 

51,482 

3,440 

24.008 

16,628 

7,450 

45 


Ages  and  sex. 


All  ages. 


Males* 


14,744,043 


7,075,083 

2, 788, 076 

000 

8.238 

3,013 

4, 160, 136 

4.320 

50,173 

3,449 

24,004 

16.406 

7,325 

44 


Females. 


2.647,157 


594. 510 

534,000 

17 

710 

103 

56,809 

290 

1,309 


94 
122 
125 

1 


10  to  15. 


Hales. 

Fssttka 

825,187 

99;  1« 

584,867 

580,576 

3 

13S.IS! 

msn 

136 

1 

72 

1.036 

116 

S.765 

15S 
» 

178 

14 

Ages  and  sax. 


16  to  50. 


Males. 


12, 086,  111 


a,  888, 133 

2, 126, 811 

004 

7.816 

3,736 

?,  657, 557 

4.063 

41,317 

3,220 

20,717 

15»  877 

7,074 

41 


Females. 


2,283,115 


435,020 

386,664 

17 

622 

153 

47.042 

203 

B54 


52 

103 

111 

1 


60  and  over. 


Males. 


033.644 

602,083 

81,569 

03 

288 

176 

611,570 

185 

7,826 

110 

532 

630 

73 

S 


Femabi. 


22.728 
12,645 


• vaf •* . 


34 
41 

IT 


DTSTBIBUTION  BY  AGES. 

The  following  condensed  statement  shows  that  34.7  per  cent,  of  tbe 
whole  number  of  people  are  classed  as  having  occupations,  nnmberiiig 
17,392,099  persons.  Seven-eighths  of  all  are  between  the  ages  of  15 
and  60.    The  proportion  of  the  different  ages  are  thus  expresi^: 


Ages. 


10  to  15  years.... 

10  to  50  years 

60  years  and  over 


Ktunber. 


1. 119.  S56 

15. 260. 22G 
1,004,517 


Pereeai 


44 

87. « 

5f 
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The  total  number  of  persons  engaged  in  agricultare,  7,670,493,  are 
thus  distributed  by  ages: 


Agea. 


10  to  15yeAr8 

10  to  59  yearg , 

GO  yearnaiDd  over « 


Kumber. 


720,729 

fi,  324, 053 

025, 711 


Per  cent. 


9.4 

82.5 

8.1 


Distributing  the  aggregate  to  show  the  proportions  of  farmers,  labor- 
ers, &c.,  by  ages,  the  following  statement  is  ma<le: 


Ages. 

Farmers. 

Per 
ceot 

Farm 
laborers. 

Per 
ceut 

Haral 

specialties. 

T 

Per 

ceot 

10  to  \!i  years 

716,167 

2,M3,475 

94,234 

9.3 

32.8 

1.2 

4.562 

105,979 

.     10,131 

0.1 

IC  to  A9  vears • 

8, 704, 599 
S21,346 

48.3 
6.8 

1.4 

60  years  ami  over 

0.1 

DISTRIBUTION  BY  NATIVITY. 

Four-fifths  of  the  workers  of  th*e  United  States  were  bom  in  this 
country.  The  other  fifth  is  distributed  between  Germany,  Ireland, 
Great  Britain,  Canada,  and  nearly  all  countries  of  the  world  in  small 
proportions.    The  figures  are  as  follows: 


Nativity. 


Unitea  states.... 

Irclaud 

(jem/any 

Great  Britain 

Scandinavia 

llriti.sh  Provinces 
other  countries . . 


Workers  in 

allocoapa* 

Per  ceot 

tions. 

13,897,452 

79.9 

978.854 

5.6 

1,033,190 

5.9 

406.505 

2.7 

205, 525 

1.2 

851, 103 

2.0 

450,470 

2.7 

Taking  separately  the  agricultural  workers,  we  find  that  instead  of 
about  eight-tenths  of  native  workers  the  proportion  of  native  agricnlt- 
urists  is  nine-tenths,  very  nearly.  The  foreign  element  in  agilculture 
is  comparatively  small.'  As  agriculturists  represent  nearly  half  the 
population,  this  diflerence  is  better  shown  by  giving  the  actual  num- 
ber.s.  The  foreign  born  engaged  in  agriculture  number  812,829;  in 
other  occupations,  2,G81,81S.  In  agriculture,  10.6  per  cent.;  in  other 
occupations,  27.6  per  cent.  The  relative  numbers  of  all  engaged  in 
agriculture  is  as  follows: 


Nativity. 


United  States.... 

Ireland 

Geniiiiny 

Git^at  Britain.... 

Scandinavia 

Britittb  Provinces 
Other  countticH.. 


w  urKem  in 

agriculture. 

Per  cent. 

6, 857, 664 

89.4 

140.  .107 

l.S 

203. 722 

3.9 

104,314 

1.4 

01.836 

1.2 

73, 435 

1.0 

109, 215 

1.3 

V 
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Tbc  Scandinavian  immigrants^  though  not  largest  in  number  are  largest 
in  proportion^  being  44.7  per  cent,  of  all  workers ;  the  Germans  have  2S.4 
]>er  cent.:  immigrants  from  England  and  Scotland,  22.4;  from  Canada, 
LM).9;  and  from  Ireland,  14.3  per  cent. 

The  distribution  by  classes  is  thus  given: 


NftUrlty. 


lTitU<Ht  SUi<« 

Iri*lnnd ...% 

li««mitiiiv 

(iiYntllritaln 

tk'iind  ilia  via  ....... 

Briiiftb  Provinc«t.. 
Utbttt  count Hoa. . . . 


Farmer*. 

Pea- 

Farm 

Per 

Farm 

cent 

laborers. 

cent. 

spooiaUtta. 

8,  CIS,  705 

8&« 

3.162.474 

95.1 

79.425 

107, 708 

2.5 

24, 2.16 

0.7 

9,363 

233,390 

6.5 

48.210 

1.5 

12.122 

82,8C7 

2.0 

ir,.216 

0.5 

C231 

68,431 

1.6 

22.624 

0.7 

781 

50,635 

1.2 

21. 214 

0.G 

1.5M 

67,141/ 

L6 

29,902 

0.9 

12.164 

Per 


6&I 
&I 

0.7 

L3 

18.1 


It  is  seen  that  foreigners  do  not  come  here  with  the  idea  of  becomiiig 
)>eiuuiut8  or  remaining  farm  laborers,  for  nearly  fonr-iifLhs  of  all  are 
found  in  the  class  of  farmers.  The  large  proportion  of  native  fann 
laborexs  is  caused  by  their  relative  predominsince  in  the  ^Southern 
States,  as  may  be  seen  by  reference  to  previous  tables. 

The  numbers,  by  nativities^  for  all  the  classes  named  in  the  censos, 
are  as  follows: 


KatiTity. 


Occnpatka. 


United 


Great    Scan^ 


^^•JXritain. 


J 


iBriUsb 
i  Aiuer- 


Att 
A^ric«U«re.».« 


A£Tic«U»ril  lejbartca 

A|«Mat»l» 

l>iuXciMMi  a»l  dairr«v«ft<4i 


' ! ^ , 
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[KR  DsDUSTRIES. 

WliiV  ^wrmnhniY  i?i «  fcwiidAixMi  iiit<«>e«ts  <«  wlu^  otb^i^are  based, 
whI  l>y  m^^>cli  oa  boTs  ii:nf  fnai'^v^nod,  in  the  jif':!*?!^  <if  fiamisiiiiig  the  aUmen- 
U):kvii  <>«i  ^)i:»r^  lilKtir  )^bcc  j$  peef^vniKHi,  ii  <5Mi  <«ily  raieh  its  liigbest 
<«s$«M^  in  ilW  9xii<il$::  of  v:Mwi  iiM3n>iTn«w  Rie  di^mitr  of  t^  fanner's 
^'HVfii^lovk  ^1^  i7»dcpM>«^<aK^  l&is;  <^i7itrvil  <d  ii>e  iseaais  of  cvnofortable 
thitv^  Vj  ^  >it^>j  4<«i::vyN.  jwy*  <w»>^JU)iiy  *S5wrte^  and  acknowledged 
w44^i2[XVNXvrftT^^r3wui  iibjv^ljiti^ly,   if  tw^i.-diCTTtr  jteixiMij«bees«*edas 
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it  is  next  to  impossible  to  toach  one  without  affecting  tbe  others.  The 
solidarity  of  human  industry  is  a  fact  that  is  proven  in  the  industrial 
progress  and  development  of  every  country. 

Three  hundred  years  ago  Virginia  stood  as  to-day  in  resources  of  na- 
ture, yet  a  beautiful  desert,  with  only  spontaneous  crops  growing  ui)on 
her  soil,  deer  and  turkeys  her  only  cattle,  her  waters  simply  a  breeding 
place  for  fish,  her  lands  without  a  market,  her  ores  and  coals  lying 
worthless  below  the  soil.  Agriculture,  manufactures,  and  commerce  were 
practically  unknown.  Two  hundred  and  sixty  years  of  agriculture  have 
failed  to  produce  the  prosperity  that  sixty  would  have  brought  with  a 
suitable  combination  of  sill  th<3  industrial  arts.  Naturally,  agriculture 
comes  first,  but  other  industries  must  follow,  or  rural  arts  will  pine  and 
struggle  tlirough  a  dwarfed  existence.  Virginia  has  heretofore  held 
too  exclusively  to  the  idea  of  the  dignity  and  independence  of  agricult- 
ure. She  has  hitherto  sought  wealth  in  the  soil,  but  is  now  finding  it 
in  the  coal  mine,  the  iron  ores,  the  dense  forests,  the  enduring  waterfall, 
and  a  thousand  sources  of  production  which  are  in  their  utilization 
rounding  into  syyimetry  and  giving  volume  and  momentum  to  the  grand 
whole  of  Virginia  industry. 

Pennsylvania  had  a  later  and  slower  settlement.  She  has  no  sea- 
coast,  and  is  almost  destitute  of  natural  water-ways  and  great  aqueous 
basins  for  food-fish  supplies.  But  Pennsylvania  acted  wisely  and 
promptly  upon  the  true  theory  of  industrial  development,  that  it  should 
be  various  and  symmetrical,  furnishing  lucrative  employment  for  male 
and  female,  old  and  young,  indoors  and  in  the  open  air,  unskilled  and 
rough,  as  well  as  nicQly  adjusted  to  the  peculiar  tastes  and  finer  apti- 
tudes of  the  delicate  and  refined,  who  are  suffering  for  something  to  do. 

More  than  half  of  the  people  of  Virginia  are  farmers  5  only  one  in 
^ve  of  the  Pennsylvaniaus  are  engaged  in  agriculture.  Does  the 
greater  number  in  the  former  State  make  a  greater  demand  for  land 
and  a  higher  price  by  reason  of  the  competition^  No;  the  competition 
is  between  one  farmer  and  another  in  the  sale  of  produce  for  which 
there  is  no  near  market;  and  the  cheapening  of  products  also  cheapens 
the  acres  on  which  they  are  grown.  So,  Virginia  farm  lands  are  valued 
at  $10.S9  per  acre,  while  those  of  Pennsylvania  command  $49.30.  So 
says  the  census  of  1880.  It  also  says  that  the  average  farm  vrorker  of 
Virginia  produces  crops  worth  $180,  while  the  Pennsylvania  agricult- 
urist gets  $431.  Why  is  this?  Because  of  the  other  four  mouths  seek- 
ing to  be  filled  and  competing  for  the  supply.  Besides,  hi gb prices  are 
a  stimulus  to  large  production,  and  fertilizers  are  more  abundant  in  a 
district  full  of  towns  and  villages. 

These  are  not  isolated  examples.  We  see  similar  causes  producing 
like  effects  in  other  States  and  in  other  countries  throughout  the  work- 
ing world.  It  is  the  result  of  a  natural  law  which  may  be  formulated 
thus:  Values  in  agriculture  are  enhanced  by  increase  of 

NON-AGRICULTURAL  POPULATION. 

To  test  the  value  of  this  hypothesis  let  us  divide  the  States  and 
Territories  of  the  United  States  into  four  classes,  the  first  having  less 
than  30  per  cent,  engaged  in  agriculture;  second,  those  with  30  and 
less  than  50  per  cent.;  third,  those  with  50  and  less  than  70  i)er  cent., 
and  fourth,  those  haviu^  70  per  ceut.  and  over,  being  almost  exclusively 
agricultural  States. 
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An  tho  proportion  of  apriculture  to  other  workers  diminishes, tiit 
valiin  of  hitid  liirreiiHeH,  but  in  a  much  higher  ratio.  In  the  ahnostex- 
oluNlviily  ai;rirultunil  Btati's,  eight  acres  are  worth  little  more  than  ofi« 
In  tho  fli'Nt  chiMN,  coTiMlHtiufl;  of  States  of  the  largest  non-agncnltar^ 
Kipulfttlon,  In  tlio  class  which  averages  42  per  cent,  in  agricnlture  the 
ami  In  of  more  than  twice  the  value  of  farms  in  the  class  which  av^ag^ 
58  mr  <HMit.  of  tlui  i>eople  in  rural  employments. 

The  folluwiu^  St^iteH  and  Territories  all  have  less  than  30i>er  eent(tf 
tlu'ir  a^^Ki'^^IC^^^^^  ^^f  persons  iu  all  occupations  engaged  in  the  porsoits 
ot  airrloultuiv,  and  they  average  but  18  i^er  cent.: 
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lu  this  list  tho  mo4<t  i!u*vrse  omulitions  are  represented*  On  aw 
i^xtit^mv'  tho  Uistiict  of  O'lutubia  has  but  ISJ.46  acres  of  agriculfarnii 
luud»  which  IS  valueU  jkl  $AK>  pt?c  .icre  as  suburbain  property  under  the 
nhiHlovv  oi  V*  laiv^;o  ciiy.  i>u  the  other* sm;:Il  areas  in  the  Territoiies  aw 
^miviiudvHl  bv  iintiious*?  N.Hlit*<>  ot  uaoccupied  Iands«  which  are  given 
ikvvn>  bv  iho  I  u'ti^  ^t;uos  Ooverurueur.  keeping  the  prices  of  cnlti- 
\.4tvHl  uums  li>Wv  ihouiih  ruey  ;ire  nsiu^  ^irh  ^reac  rapidity',  Caiifumia 
aiui  VViOi^uio  At\>  siiuiLtitY  siLuaccd,  vl*c  tiirtiier  advaneetl  in  point  af 
uiui^  siixd  Ml  viv»vv*opmeuc  xH  iiivluscr*e?k  and  or'  eourse  ^jhowini^  higher 
piic^H^  lu  Uk*  ^iiivjs^  tu  wUicu  i:-ier«  is  no  public  land  ro  iiepne^sii  prices, 
Ukh^  's  uo  ciHtu^^tj  vliiU  s  Mot  '!i^»K»r  cii.ui  die  ;renemi  avem»:H  uf  the 
ho\i  cUisc:^  oi  5^h;vs  iKiv  ^uiz  i^>  o  >i»  T.>t*r  ♦.-vuc*  m  v4:inculture:  rhe  range 
\>i  KUKX'«i  »K  tix^at  :^'c:.  >v»  ^xr  ict^  ii  >iL«:\'aiid  ru  ^i^l.I«>  :u  Vew  Jer«»y. 
ltKHi^;a  \<^v%  Jci>^7  bvis  t-»  in?c  L-^»nr.  mi  itcr^vuitun?.  tiie  indnenee  ot  tin* 
.uijiuvitt  »KnHti;iiiv>its  v.»i  c^u.iuvitujnuiK  ><:»Mi  \v.ns.  Aud  Sr»*okivn  redno?* 
>>iavt  vtiiijk   her  it^iivxiiia^tj  Co  4  '.u^tr  ^)rop\*n:iou  tiian  Miksssachts^ertff 

VUv  ^wu\i  v;ii;te»«^  iiiouut^c^  die  ^suiaiLet  mauoiai: nixing  :^;kie<§  ui  -Jst 


E. — Diagram  skofring  value  of  farm  landjs  an  ajffrled  h^  inrrwusf  of  non- 

agricultural  populatioi^^ 
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East  and  the  older  States  of  the  Weatj^  iu  which  the  agricultural  popu- 
lation iis  less  than  half  of  all. 


states  and  Territories. 


Hfw  Hampsbiie 

DeUware 

>iew  Huxlco..., 

^Mftine 

Utah 


Ohio 

Oregon 

Waebinjiitou 
HicLigau... 

IllinoiH 

WiflcoDsin.. 
Vcrniout..,. 
Dakota 


Acres  in 
farms. 


3, 
1. 

6, 

24. 

4, 

1. 
13, 
31. 
15, 

4. 

3. 


721. 173 
090,245 
631,  i:ii 
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214. 712 
409, 421 
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353. 118 
882,588 
800,656 


Total 112,3^1,267 


Yalue  of 
farms. 


$75. 

30, 

5. 

102, 

14, 

1, 127, 

56. 

13, 

400. 

1,009, 

357. 

109, 

22, 


834,  389 
789, 672 
514. 39i) 
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13  50 

9  82 
36  15 
31  87 
28  30 

22  40 
6  69 


30  55 


Per  cent, 

of  workers 

inagri- 

oolture. 


31 
38 
85 
35 
36 
40 
40 
42 
48 
44 
47 
47 
49 


42 


This  list  embraces  also  a  few  of  the  Territories,  and  a  Btate  or  two  in 
which  the  unoccupied  public  lands  continue  to  depress  prices  of  farm 
lands. 

,  It  is  conceded  that  differing^  degrees  of  fertility  must  affect  prices, 
and  other  causes  may  be  operative;  yet  such  is  the  controlling  force  of 
preponderating  non-agiicultural  population  in  raising  prices  that  we 
find  the  average  of  this  class  to  be  more  than  twenty-five  per  cent,  lower 
than  class  first. 

When  the  proportion  of  farmers  is  increased  to  half  or  two-thirds  the 
price  of  land  declines  seriously,  as  follows: 


states. 


Virginia 

>1iiMOtiri , 

Hinnoijota  ..... 

Indiana 

LoniHiaiia , 

towrt 

Nebraska 

Went  Virginia 

Keutncky  

Florida 

KauMaa #.., 

Tennessee . 

texas 


Total 237,873,040 


Acres  in 
faiins. 


10, 835, 785 
27, 879, 376 
13,403,019 
20, 420, 983 

8,  273,  :>06 
24,  752.  700 

9,  944,  826 
10, 103, 779 
21.495,240 

3. 297,  324 
21,417,468 
20,066.915 
36.202,219 


Valne  of 
farms.  , 


$216,028. 
876,633. 
193, 724, 
635,  286, 

58, 989, 
567, 430, 
105.  932, 
133. 147, 
299,  298. 

20,291, 
235, 178. 
200, 749, 
170,468, 
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307 
260 
111 
117 
227 
541 
176 
631 
835 
936 

an 

886 


Valne  per 
acre. 


3, 218, 108, 970 


$10  89 

13  47 

14  45 
81  11 

7  13 
22  92 
10  65 
13  06 
13  92 

6  15 
10  98 
10  00 

4  70 


13  53 


Per  cent. 

of  workers 
in  agri- 
culture. 


51 
51 
52 
52 
57 
57 
59 
61 
62 
64 
64 
66 
6B 


58 


The  States  having  over  seventy  per  cent,  engaged  in  agriculture  are 
as  follows: 


Stjitefi. 

Acres  in 
faniis. 

Value  of 
farms. 

Value  per 
acre. 

Per  cent 
of  workers 
in  agri- 
culture. 
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INCOME  OP  THE  FARMER. 

The  owner  of  land  finds  a  great  advantage  in  the  increase  of  the  pro- 
portion of  uon-agriciiltural  population.  Doe«  the  cultivator  of  the  soil 
obtain  an  annual  product  of  higher  value!  The  answer  is  an  emphatic 
afhrmative  in  the  following  statement  from  the  census  of  1880: 


ClMses. 


Fint  clans.. 
Beoond  claaa 
Third  cImh. 
Fourth  cIms 


Kninb«r  en- 
gaged in  agri* 
cultare. 


1,060,681 
1, 6M,  875 
3, 017, 971 
2,024^966 


Valne  of  prod- 

nctaof  agricul- 

toiv. 


$484,770,797 
616, 850, 959 
786, 681, 420 
824,237,751 


Value  per 
cai^ta. 


$467 
394 
261 
160 


Proportioa 

of  workers 

in  agii^- 

tnic 


PwrcmL 


18 
43 

77 


There  are  nearly  twice  as  many  agricultural  producers  in  the  fourth 
class  as  are  found  in  the  first,  yet  the  crops  of  the  million  are  worUi 
much  more  money  than  all  the  results  of  labor  of  the  two  million  work- 
ers. The  cldss  tliat  has  58  per  cent,  in  agriculture  makes  $101  per  an- 
uum  more  than  that  which  has  77  per  cent,  and  the  class  with  the 
lower  average  of  42  per  cent,  gets  $133  above  the  earnings  of  that 
which  averages  58  per  cent,  in  agriculture. 

It  is  not  assumed  that  there  are  no  other  causes  affecting  the  quan- 
tity and  value  of  the  farmer's  crops,  which  cause  variations  in  the  ex- 
hibit of  individual  States,  but  the  relative  proportions  of  agricultoial 
and  non-agricultural  population  constitute  a  £Eu:tor  which  dominates  aJl 
other  factors,  so  that  when  such  data  are  co-ordinated  in  classes  of 
States  the  result  appears  with  the  invariability  of  the  operation  of  law. 
That  all  these  variations  may  be  seen,  and  their  causes  sought  by  the 
rural  economist,  the  following  details  are  given : 


States  and  Territories. 


District  of  Colombia  . . . 

Massaohnsetta 

Rhode  Island 

Colorado 

Nevada 

Arizona 

Kew  Jersey 

Wyoming 

Conuecticat 

Montana 

New  York 

Pennsylvania 

California 

Idnbo  ■ 

Mai'ylond 

Total 


Persons  in  all 
ocoapations. 


6G,G24 
720, 774 
116,979 
101,  251 

32, 233 

22,271 

396,  «79 

8,884 

241. 333 

22,255 

1,884,645 

1, 456, 067 

376,505 

15,  578 
324, 432 


6, 786, 710 


Persons  en- 

Per cent 

gaged  in  agri- 

in  agricult- 

culture. 

ure. 

1,464 

^ 

64,973 

^ 

10,045 

9 

13,539 

13 

4.180 

13 

3,435 

15 

59, 214 

15 

1,639 

18 

44,026 

18 

4,513 

20 

377,460 

20 

801, 112 

21 

79,396 

21 

3.858 

25 

90,927 

28 

1,000,681 

18 

Value  of  prod- 
ucts of 
agriculture. 


$514, 

24,160, 

3.670, 

5, 035, 

29, 650, 

372, 

18, 010, 

2,024, 

178, 025, 

129,760, 

59, 721, 

1.515, 

28,839, 


441 
881 
1.% 
228 
419 
327 
756 
391 
075 
923 
695 
476 
425 
314 
381 


Value  per 
capita. 


1351 
3T2 
335 
373 
63 
119 
501 
ST 
409 
449 
47i 

^-u 

752 
3S3 
317 


484, 770, 797 


457 


The  largest  income  is  enjoyed  by  the  fanner  of  California,  not  only 
because  79  per  cent,  of  the  people  of  that  State  are  outside  of  agricult- 
ure, making  a  market  for  his  crops,  but  biecause  of  the  demand  through- 
out the  United  States  for  fruits,  wines,  and  other  peculiar  products  of 
that  favored  State,  Wool  is  also  a  productive  source  of  income,  due  to 
the  market  made  by  the  woolen  miUs  of  other  States. 

Only  in  Oregon  and  Illinois,  in  the  second  class,  are  rural  incomes  up 
to  the  average  of  the  first  class,  and  only  in  New  Mexico  and  Dakota 
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annual  earnings  down  to  the  average  of  the  third  class,  so  uniform 
motion  of  tills  principle  of  indastriS  economy. 


and  Territories. 


ipshire 


ICO 


on. 


\.. 


ii. 


PerBons  in  all 
oocupatioua. 


142,468 

54,680 

40,822 

231,903 

40, 055 

904,475 

67,343 

80,122 

569,204 

000,780 

417, 465 

118,584 

57.844 


8,764,ri5 


Persons  en- 

Per cent. 

gaged  in  agri- 

inagricnlt- 

onltnra. 

nre. 

44,400 

31 

17,849 

33 

14,189 

35 

82,180 

'35 

14,550 

36 

307,405 

40 

27,001 

40 

12,781 

42 

240.310 

42 

436,371 

44 

105, 901 

47 

55,261 

47 

28,608 

49 

1, 566, 875 

42 

Valne  of  prod- 

nets  of  agri- 

cnltnre. 


$18,474,830 

6,820,845 

1, 897, 974 

21,945,489 

3. 337, 410 

156, 777, 152 

13. 234, 548 

4, 212, 750 

91, 159, 858 

208,080,137 

72,770,406 

22,082,656 

5, 648, 814 


616, 850, 960 


Yalneper 
capita. 


1308 
854 
134 
267 
220 
394 
489 
330 
379 
467 
372 
400 
108 


394 


10  following  list  Iowa,  Minnesota,  and  ^Nebraska  lead  in  average 
•  They  have  below  60  per  cent,  in  agriculture,  have  rich  lands, 
cultivated,  and  send  a  large  propoi1;ion  of  their  products  to  east- 
1  foreign  markets,  and  therefore  have  less  of  the  stagnation  of 


m. 


states. 


ginia.. 


al. 


Persons  in  all 
occupations. 


404.240 
692, 950 
255, 125 
635, 080 
303,228 
628, 302 
162,614 
176,100 
519,854 
01,536 
322, 285 
447,070 
622,133 


6, 201, 525 


Persons  en- 

Per cent. 

gaged  in  agri- 

in  agricnlt- 

coltuie. 

nre. 

&54,000 

51 

855,297 

51 

131,535 

52 

831,240 

52 

205, 306 

57 

803,  557 

57 

90,W)7 

59 

107, 578 

61 

820,571 

62 

68,731 

64 

206,080 

64 

294,153 

66 

359.317 

69 

8,017,071 

58 

Value  of  prod- 
ucts of  agri- 
culture. 


$45,726^221 
95, 912, 660 
49,468,951 

114, 707, 082 
42.883,622 

186, 103, 473 
81,708,014 
19, 860, 049 
63.850,155 
7.430.302 
52. 240. 361 
62, 076, 8U 
65,204,329 


786,681,420 


Value  per 
capita. 


$1S0 
270 
376 
346 
200 
448 
850 
180 
109 
126 
253 
211 
181 


261 


be  almost  exclusively  agricultural  States,  the  range  of  income 
an  is  quite  uniform,  from  $140  in  South  Carolina  to  $202  in 
sas,  the  average  of  all  being  $160.  It  may  be  claimed  that  labor, 
limaticor  race  considerations,  is  less  efficient  than  in  other  States, 
s  evident  firom  the  small  areas  planted,  except  in  cotton  and  corn, 
e  small  products  gathered,  that  the  lack  of  diversity  in  industry, 
en  of  variety  in  agriculture,  is  dwarfing  the  magnificent  product- 
ources  of  this  great  belt  of  States.  The  wisest  and  brighest  of 
armers  have  reiterated  this  sentiment  for  a  generation,  and  many 
king  on  it;  but  the  reflex  influence  of  manufactures  and  mining 
accomplish  more  for  agriculture  than  the  most  i)ersistent  direct 
for  the  improvement  of  agriculture. 


states. 


rollna. 
rolina. 


pi. 


al. 


Persons  in  all 
occupations. 


697,862 
480,187 
392, 102 
492,790 
41.5, 506 
260,692 


2, 639, 139 


Persons  en- 
gaged in  agri- 
culture. 

Per  cent 
in  agricult- 
ure. 

432,204 

360. 037 
294.602 
380,630 

830. 038 
216,656 

72 
75 
75 

77 
82 
83 

2, 024, 966 

77 

Value  of  prod- 
ucts of  agri- 
culturp. 


$67,028,029 
61, 729,611 
41, 108, 112 
56, 872,  904 
63, 701. 8U 
43,  796,  261 


Value  per 
capita. 


$155 
143 

140 
149 

187 
202 


824, 237, 751 
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WAGES   OF  LABOR. 

Having  shown  that  the  value  of  the  fann  and  the  iDcome  of  the  farmer 
are  enlarged  by  Increasing  the  proportion  of  non-agricultural  labors  in 
a  State,  it  is  important  to  inquire  whether  the  farm  laborer  shares  in 
the  advantage  to  the  owner  and  cultivator  of  the  soil.  Fortunately  a 
definite  answer  can  be  given  from  repeated  and  trustworthy  returns  of 
the  wages  of  farm  labor  to  the  Department  of  Agriculture. 

In  1870,  when  wages  and  prices  generally  were  high,  the  average 
wages  of  farm  labor  in  the  first  or  manuiVicturing  class  of  States  was  $M^ 
while  in  the  last,  exclusively  agricultural,  class  it  was  but  $15.  When 
the  panic  came,  and  years  of  manufacturing  depression  followed,  me- 
chanics and  artisans  competed  with  farm  laborers  and  reduced  the 
price  of  rural  labor.  It  is  a  fact  that  prices  at  different  times  fuinish  an 
accurate  measure  both  of  the  industrial  status  of  the  laborers  and  the 
prosperity  of  the  great  industries  of  the  country. 

In  1882  the  wages  of  agricultural  labor  averaged  nearly  $25  in  the 
first  and  second  class,  $19.50  in  the  third,  and  $13.20  in  the  fourth. 
The  demand  for  wheat  and  com,  beef  and  pork,  the  product  of  Ohio, 
Michigan,  Illinois,  Wisconsin,  and  other  States  of  the  second  class,  to 
supply  home,  eastern,  and  foreign  markets,  brought  up  the  value  of 
farm  labor  to  an  equality  with  wages  in  the  States  of  the  first  class. 
The  scarcity  of  laborers,  who  prefer  farms  of  their  own,  also  contributed 
to  high  rates  in  this  class.  Where  more  than  half  of  the  workers  are 
farmers,  the  competition  of  laborers  reduces  inevitably  the  rate  of  wages. 
So  we  find  that  where  the  proportion  reaches  three-fourths,  the  reduc- 
tion usually  amounts  to  50  per  cent. 

The  influence  of  manufactures,  of  mining,  of  any  productive  indus- 
tries on  local  x)rices,  whether  of  farms,  or  farm  products,  or  ftirm  labor, 
is  plainly  traceable  in  States,  and  in  various  districts  within  the  States, 
by  the  furnace  fires,  the  mines,  the  factories  that  thickly  dot  the  loca- 
tion where  high  prices  for  farm  labor  prevail. 

Diagrams  E  and  F  illustrate  in  a  striking  manner  the  operation  of 
what  may  be  deemed  a  law  in  industrial  economy,  and  show  that  the 
value  of  farm  lands  depends  more  upon  the  diversification  of  industry 
than  upon  the  fertility  of  the  soil,  and  that  the  farmer's  income  is  highest 
where  farmers  are  fewest. 

OUR  WHEAT  EXPORTS. 

The  wheat  exports  of  fifty-eight  years  represent  in  volume  a  mountain 
of  grain  equal  to  2,004,755,783  bushels,  and  a  value  50  per  cent  greater 
than  the  present  amount  of  the  national  debt,  or  $2,594,292,4:42.  For- 
merly wheat  went  abroad  in  the  form  of  flour;  recently  the  exports  of 
grain  have  been  immense,  so  that  more  than  six-tenths  of  all  these 
exports  have  been  in  unmanufactured  grain. 

More  than  half  of  this  exportation  has  been  made  Since  1874,  or  in 
nine  years.  The  early  movement  in  exportation  was  slow.  In  the 
thirty  years  from  1826  to  1855,  inclusive,  which  is  more  than  half  of 
the  period,  the  average  exports  of  wheat  (in  the  form  of  wheat  and 
flour)  were  nearly  nine  million  bushels  per  annum.  In  the  next  fiiteen 
years  the  annual  shipraent-s  had  lisen  to  thirty-three  million  bushels. 
Up  to  this  time  the  volume  had  been  slowly  gathering  momentum  for 
a  far  more  wonderful  advance.  For  the  next  five,  sixty  millions j  for 
the  second  five,  more  than  a  hundred  millions  Y>er  annum;  for  the 
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rteen  years  to  June,  1883,  eighty-four  million  bushels.    The  largest 
lual  export,  in  1880,  wa«  186,321,614  bushels. 

>iagram  G  shows  the  quantity  and  value  of  this  exportation.  The 
mtity  can  be  measured  on  the  horizontal  lines  on  the  left  of  the  cen- 
for  each  period  of  five  years,  in  bars  of  one  hundred  millions  each, 
ich  are  subdivided  into  tens  of  millions  of  bushels.  A  glance  will 
ace  to  show  the  total  volume  from  1825  to  any  given  date  on  the 
gram.  The  value  is  shown  by  the  same  horizontal  lines  on  the  right 
ie  center,  likewise  measured  in  tens  and  hundreds  of  millions.  The 
ire  explains  itself.  By  the  remarkable  curvature  of  the  outer  line, 
icribing  a  concave  figure,  the  excessive  increase  of  recent  years  is 
>wu.  By  this  latest  extension  the  breadth  of  the  figure  has  been 
ibled  in  nine  years. 

Q^lantitlf  of  exports  of  wheat  and  flour. 


eart. 


ua.... 


WTieat 


BnsheU. 


125, 547 
614, 145 


730, 6U2 
1, 842,  ail 


2,582,533 
2.  M6, 861 


5, 529, 394 
10, 184, 645 


15,  714,  039 
16. 446, 955 


32,160,904 
38,  808, 573 


70, 069. 567 
138.306,907 


200,276.474 
81, 808, 364 


291, 084, 838 
224, 019. 374 


515, 104, 212 
55, 073, 122 


570, 177, 334 
40. 325. 611 


610. 502.  045 
72, 404, 961 


682,907,006 
122, 353.  036 


805. 261,  842 
153, 252, 795 


958, 514, 637 
160, 665, 477 


1, 109,  080, 114 
95, 271, 802 


1, 204. 351. 916 
106, 385, 828 


1,310,737.744 


Bashelt. 


739,602 

2,582,533 

5, 520, 304 

15.714,030 

32,160,004 

70.060,067 

200,276,474 

291. 084, 838 

515, 104, 212 

670. 177, 334 

610,502,046 

682,007,006 

805, 261, 842 

058, 514. 637 

1, 109. 080, 114 

1.204,351,916 

1, 310, 737, 744 


Flour. 


Bnahelt. 


23, 259, 700 
26,209.820 


40.469.520 
20, 464. 660 


69, 934, 180 
31.373,485 


101,307,666 
61, 424, 140 


162, 731,  K05 
65,747.590 


228,479,395 
78,  891, 340 


307, 370. 735 
98,788,665 


406, 150, 400 
57, 273,  925 


463, 433,  325 
83, 878,  210 


547,311,535 
17, 709, 804 


565,  021. 339 
15. 046,  402 


580.067,831 
1  17,762,098 


597,  830.  829 
25. 333. 713 


623. 164, 542 
27, 051, 385 


650,  215.  927 
35,  756, 087 


685, 971, 964 
26, 620. 587 


712, 592,  551 
41,425,488 


754, 018, 039 


Biuhels. 


49,460.600 
60.084,180 
101,807,665 
162, 731, 805 
228. 470. 306 
307, 370. 735 
406,150.400 
463,433,826 
547,311,635 
565,021,330 
680,067,831 
'507,830,820 
623, 164, 642 
650,215,027 
685,971,064 
712, 502, 551 
764, 018, 039 


Total  wheat  and  floor. 


Bnshels. 


23. 385. 247 
26.823.965 


•  50.200.212 
32, 307, 501 


72, 516, 713 
84, 320, 346 


106. 837,  059 
71,  608,  785 


178. 445, 844 
82, 194. 545 


260,  640. 380 
117,099,913 


378,340,802 
237, 095. 572 


615, 435,  874 
139,082,289 


754,518.163 
807,8977584 


1,062,415,747 
72, 782. 926 


BaahoU. 


1, 18.5, 198. 673 
55, 372, 103 


1.190. 
90, 


570.  776  I 
167,  959 


1,280. 
147, 


738, 735 
687,649 


1,428. 
180, 


426, 384 
304, 180 


1,608. 
186. 


730.564 
321. 514 


1.795, 
121. 


052, 078 
892,380 


1, 916, 
147, 


944,467 
811,  816 


2, 064, 756, 788 


60.200,212 

72.616,718 

106,837,060 

178,44^844 

260,640,380 

376,340,302 

615,43^874 

764.618,163 

1,062,415.747 

1, 135, 108, 673 

1,190,570.776 

1,280,738,735 

1,428,426,384 

1,608,730,664 

1,796,052.078 

1,916,944,467 

2,064,756^783 
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Value  of  expwU  of  wheal  and  flour. 


1880... 
1835... 

1840  ... 

1845  ... 

1850... 

1855... 

1860... 

1865... 

1870  ... 

1875  ... 

1876  ... 

1877... 

1878  ... 

1879... 

1880... 

1881  ... 

1882... 

1883  ... 
Total 


WbMi. 


Yalae. 


$112, 754 
737,365 


850,110 
1,817,067 


2,667,186 
2,000.785 


5, 567, 971 
12,801,003 


18,369,064 
21,864,762 


40.233.826 
53.343.918 


93, 577, 744 
178, 470. 444 


272. 048, 188 
117. 527. 424 


389, 575, 612 
296, 540, 060 


686, 115, 672 
68,382,899 


754, 408,  571 
47, 135, 562 


801,634,133 
96,872,016 


898, 506, 149 
180, 70],  079 


1, 029, 207. 228 
190,  546, 305 


1, 219, 753, 533 
167. 698. 485 


1,  387, 452,  018 
112. 929, 718 


1. 500, 381,  736 
119, 879,  341 


1, 620, 261, 077 


Value. 


$850,110 

2,667,186 

5,567,971 

18,360,064 

40,233,826 

88,577,744 

272,048,188 

389,575^612 

686,115,672 

754,498,571 

801, 634, 183 

898,506,140 

1,020,207,228 

1, 219, 753, 533 

1,387,452,018 

1, 500. 381, 736 

1, 620, 261, 077 


Flour. 


Value. 


$24,708,000 
29, 347, 649 


54, 055,  .739 
27. 231, 952 


81, 287, 691 
31, 056, 156 


112,343,847 
60,375,741 


181. 719, 588 
76^  775, 220 


257, 494. 808 
104,368,446 


361. 863, 254 
133. 356, 875 


495, 220, 121) 
92, 071, 717 


587,^1,846 
114, 398, 700 


701, 690, 546 
24, 433, 470 


726, 124, 016 
21, 663, 947 


747,787,963 
25,095,721 


772,883,684 
29, 567, 713 


802,451,397 
35, 333, 197 


837, 784, 594 
46, 047, 257 


882, 831.  ail 
36,  875, 055 


919, 206. 906 
54,  824, 459 


974, 031, 365 


Value. 


$54,055,739 
81,387,601 
112,343,847 
181,719,588 
257,494.808 
361,863,254 
495,220,129 
587,291,846 
701, 690, 546 
726,124.016 
747,787,063 
772,883,684 
802,451,397 
837, 784, 504 
882, 831, 651 
919, 200, 906 
974, 031, 365 


Total  ralne  of 
wheat  and 
flour. 


$24»820;844 
54,905^856 

83,964,877 

117.9U,n8 

200,088,652 

297,72R,e3l 

455,440,998 

767,268,317 

976,867.458 

l,387,80a218 

1.480,622,587 

1,549,422,066 

1,  en,  389. 833 

1,831,658,625 

2, 057, 5S8, 127 

2.270.283,889 

2,419,588.042 

2,594,292,443 


EXPOETS  OF  COKN. 

The  shipment  of  maize  asgrain  and  in  the  form  of  meal,  the  whole 
expressed  in  bushels  of  shelled  corn,  are  given  for  a  period  of  fifty- 
eight  years.  There  were  small  quantities  exported  before,  even  in  tbe 
early  days  of  the  settlement  of  the  country,  scarcely  noticeable  up  to 
1845.  In  forty  years,  up  to  1855,  the  average  shipments  were  about 
2,700,000  bushels  per  annum.  Between  1865  and  1875  the  shipmeuts 
were  greater  than  for  the  forty  years  preceding;  and  since  1875  the 
volume  of  exports  has  been  far  greater  than  for  the  fifty  years  prior  to 
that  date.  The  largest  shipments  were  in  1880,  within  a  fraction  of 
100,000,000  bushels.  The  exports  of  the  six  years  of  plenty,  from  the 
crops  of  1875  to  1880,  were  492,000,000  bushels  in  round  numbers,  an 
average  of  82,000,000  bushels  per  annum.  The  export  value  of  the 
shipmenis  of  this  period  was  56  cents  per  busheL  The  records  of  ship- 
menta  ttom  the  crops  of  1881  and  1882  show  the  effect  of  reduced  yield 
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upon  exx)ortation.  With  a  larger  acreage  than  ever  before,  the  exports 
averaged  bat  43,000,000  per  year.  It  was  not  because  it  could  not  be 
spared,  for  our  farmers  have  abundance  of  hay,  stover,  and  straw  as 
substitutes  for  at  least  a  portion  of  the  com  fed.  It  was  principally  the 
advanced  price,  consequent  upon -the  home  demand,  that  prevented  the 
usual  movement  of  com  to  foreign  countries.  The  average  price  of  ex- 
ported com  for  these  two  years  was  68  cents  per  bushel.  The  quantity 
was  reduced  almost  one-half  by  an  increase  of  12  cents  per  bushel  in 
the  price.  The  use  of  American  com  in  Europe  depends  almost  entirely 
upon  the  relative  value  of  other  feeding  material  for  which  maize  comes 
in  as  a  substitute. 

Diagram  H  presents  a  graphic  illustration  of  the  course  of  com  ex- 
portation similar  to  that  for  wheat.  As  it  is  on  the  same  scale  as  to 
({uantity  and  value,  the  breadth  of  the  figure  will  show  the  relative 
quantity  and  value.  On  the  right  especially  the  difference  in  the  aggre- 
gate and  bushel  values  is  finely  stiown. 

Quantitif  of  exports  of  com  and  cam-fMal, 


Yean. 


1830 
18U5 


1840 
1845 
1850 
1855 
1860 
1865 
1870 
1875 
1876 
1877 
.1878 
1879 
1£80 
1881 
18S2 
1883 


Total. 


Com. 


Bushels. 


3, 530, 710 
2,668,946 


6,099,656 
1,184,973 


7,284,629 
3,474,109 


10,758,738 
43,822,153 


54.580,891 
23, 905, 196 


78, 486,  087 
27, 607. 896 


106.083,988 
52, 612. 028 


158,696,011 
47, 993. 276 


206. 689, 287 
146, 152, 915 


352,842,202 
49, 493, 572 


402, 335, 774 
70, 860, 983 


473.196,757 
85, 461, 098 


658,657.855 
80,296,252 


644, 954, 107 
98,169,877 


743, 123. 984 
91,  908, 175 


835,  032, 159 
43, 184, 915 


878.217,074 
40,  586,  826 


918, 803, 899 


Bashels. 


6,099,656 

7,284,629 

10,758,738 

54,580,891 

78,486,087 

106,083,983 

158,096,011 

206,689,287 

352, 842, 202 

402, 335, 774 

478,196,757 

658,657,855 

644,954,107 

743,  m,  984 

885,082.159 

878, 217, 074 

918, 803. 899 


Com-meAl. 


Bashels. 


3, 133, 632 
8, 269, 582 


6, 403, 164 
3,375,720 


9, 778, 884 
4,530,996 


14, 309, 880 
9,974,800 


24,284,680 
4,485,824 


28.770,504 
6, 165. 368 


33, 985, 872 
4, 706, 428 


38, 642, 300 
5,420,096 


44,062,396 
6, 416, 212 


50.478,608 
1, 416, 960 


51, 895, 568 
1, 791. 628 


63, 687, 196 
1, 731, 012 


55,418.208 
1.588,640 


57, 006. 848 
1, 402, 452 


58, 409. 300 
1, 789, 972 


60, 149, 272 
1,155,768 


61,305,040 
1.068,828 


Bushels. 


6,403,164 
9,778,884 
14,309,880 
24,284,680 
28,770,504 
33.935.872 
38,642,800 
44,062,396 
50,478.608 


Total  boshels. 


6.664.342 
12,502,820 

17, 063, 513 

25,068.618 

78,865.571 

107, 256, 591 

140,019,855 

19^,838,311 

260.751,683 

408,320.810 


51,895.568  454,231,842 


62, 373, 868 


58,687,196 


66,418,208 


67,006,648 


58,409,800 


60,149,272 


61,306,040 


62,873,868 


526,883,953 


614, 076, 063 


701,960,955 


801,533,284 


895,181,431 


989,622,114 


981, 177, 767 


20  A— '83 
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Value  of  e^fporU  qf  c^m  and  corn-meal. 


Ymn, 


1830 

1340.. . ,«.... 
1845. .«.,.... 

18§0 

1855 

1860 

1870 

1875 

1876 

1877 

1878 

1879.. 

1880 

1881 

1882 

1883 

ToUl... 


Com, 


YaliM. 


$2.019,»2« 
1, 804, 711 


8.824,637 
873,104 


4, 607, 741 
1.755,602 


6^  453, 943 
31. 277, 920 


37,731,268 
17, 712, 609 


55,443, 962 
19. 789, 181 


75, 233, 143 
84, 903, 866 


110, 136, 508 
47, 148, 817 


167,280,326 
104, 464, 944 


1J 


1, 745, 269 
,  265, 280 


995i  0)0, 549 
41. 621, 245 


836.631,704 
48. 030. 358 


884,662,152 
40, 655, 120 


4^'*,  3  J  7. 272 
53, 298, 247 


478, 615. 519 
50, 702, 009 


5^9, 318. 188 

28.845, 


27)756; 


018 
082 


585^920.100 


▼ahi«. 


$3,824,687 

4. 697, 741 

6,458,848 

87,781,268 

55,448,962 

75, 888^148 

110.136,508 

157,280,825 

261,745.260 

995.010,549 

886^081.794 

884,668.152 

425,817,972 

478.615,519 

529,819.188 

568,164,018 

585,920,100 


C«ni-]iieaL 


▼ahie. 


•8,404,871 
2.781,fr7t 


5,135,448 
8,471,215 


8,606,663 
8.087,621 


11, 043, 084 
8.984,253 


20. 627,  a% 
4, 147. 318 


24,775,254 
4, 917, 515 


29,692,769 
5,823,270 


85, 016, 039 
7,845,448 


42,861,487 
6,461.588 


48.823.075 
1,305,027 


•0.128,102 
1,511,152 


l,'S5l87 


52.975,441 
1,052,231 


54,017,672 
981,361 


55,009,083 
1, 270, 200 


56,279,233 
994,201 


57.273,484 
980,798 


68,254,282 


▼alve. 


$5,135,448 
8,606,683 
11.648,684 
20,627,986 
34,775,264 
29,699,760 
8^016^089 
42,861,487 
48,888,075 
50.128.109 
51,639,254 
52,975.U1 
54,087,672 
55.00^083 
56,279^238 
57.278,434 
58.254,232 


ToUl  vmlue  of  coini  and 
oom-meiil. 


$4,424,297 
4,585,78b 


8.960.065 
4.844,319 


13  304,404 
4, 792, 623 


18,097.027 
40, 262, 172 


58,859.199 
21, 860, 017 


80,219,216 
24. 706, 096 


104. 925, 912 
40,226,635 


145, 162, 547 
54,488,265 


199, 641, 812 
110, 926, 532 


310. 568, 344 
84,570,307 


345, 138, 651 
43, 182, 397 


388, 271, 048 
49, 366, 545 


437, 637,  593 
41, 707, 351 


479. 344.  944 
54, 279, 608 


583. 624, 552 
51, 972. 869 


585, 597,  421 
29, 840, 031 


615, 437, 452 
28, 736, 880 


644, 174,  332 


$8,960,085 

13,304,404 

18,097,027 

58,35B,1» 

80, 219^  SIS 

104»92i^9U 

145,152,517 

199,641,613 

310.568,344 

345,138,051 

388.271,011 

437.637,% 

479,34i94i 

533.62iuii2 

585^507,421 

615,437,453 

644.174,333 


Ex^J^K  OE  STATES  IN  GRAIN  PBODUGTION. 


TUe  fluctuatioTi  in  production,  wbich  for  several  reasons  is  extreme 
in  this  country,  is  a  tro^iblesome  factor  in  statistical  calculation,  if 
froste  injure  wheat  in  this  country,  or  cold  rains  blight  the  crop  in 
Europe,  and  the  price  should  advance,  there  might  be  a  very  large 
acreage  the  next  year  and  possibly  a  larger  crop.  But  the  disaster 
might  be  so  severe  as  to  reduce  the  area,  notwithstanding  high  prices. 
Very  loose  ideas  of  rotation  prevail;  if  practiced  at  all,  it  is  a  system 
that  is  very  flexible,  to  be  modified  by  changing  circumstances  of  the 
seasons  and  the  markets. 

So  variable  are  the  products  of  the  several  years  that  in  three  years 
three  different  States  may  lead  in  a  crop.  Therefore  the  rank  of  a  State 
mnst  be  determined  by  its  average  product  in  a  series  of  years.    A  table 
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has  been  prepared  showing  the  rank  of  States  during  the  last  ten  years. 
In  c*x)niparisoua  drawn  from  it,  it  should  be  remembered  that  ten  ye^irs 
is  a  long  period  in  some  of  the  newer  States,  and  a  period  of  five  years 
would  make  a  better  showing  for  them. 

In  com  the  prominence  of  certain  States  is  so  great  that  their  rank 
is  less  liable  to  change  by  annual,  variations.  The  order  of  the  ten  of 
heaviest  production  is:  Illinois,  Iowa,  Missouri,  Indiana,  Ohio,  Kansas, 
Kentucky,  Tennessee,  Texas,  and  Pennsylvania. 

Illinois  also  stands  first  in  wheat,  followed  by  Ohio,  Indiana,  Cali- 
fornia, Minnesota^  Iowa,  Michigan,  Wisconsin,  Missouri,  and  Pennsyl- 
vania.   But  three  of  these  are  spring  wheat  States. 

The  oats  crop,  though  in  its  uses  more  nearly  allied  to  com,  requires 
quite  different  climatic  conditions.  Therefore  we  find  New  York,  Iowa, 
Wisconsin,  Minnesota,  and  Michigan  among  the  first  ten  in  oats,  all  of 
which  have  a  much  Iqwer  rank  as  corn  States.  Buckwheat  is  a  crop 
almost  confined  to  the  Northern  Stivtea.  Penpsylvania  is  first  in  rye 
and  GaUfomia  in  barley. 
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CONSUMJ^TION  AND  DlSTKlBUTIOy  OF  CORN  AND  WHEAT. 

For  two  years  past  efforts  have  been  made  for  the  first  time  to  ascer- 
tain approximately  the  oonsnmption  of  the  com  and  wheat  supply  of 
th(^  year  on  the  first  day  of  March.  The  purpose  is  to  show  the  rate 
of  dihtiibation,  and  to  indicate  the  extent  of  oonstimption  at  that  date. 
The  result  is  exceedingly  interacting  and  yalnable.  It  reveals  facts  so 
numerous,  so  various,  and  local  conditions  of  consumption  so  x>eciihar 
and  diverse  as  to  prove  practically  a  revelation  to  local  agricoltoral 
writers  and  to  commercial  editors.  This  is  especially  the  case  as  to 
corn.    Among  the  points  presented  are — 

1.  That  the  average  stock  of  com  on  hand  at  this  date  in  a  series  of 
years  is  one-third,  ^o-thirds  having  been  consumed  on  the  farm  or 
shipped  away, 

2.  That  nearly-five  slxtlis  of  the  com  shipped  from  tlie  county  where 
grown  goes  from  seven  States,  known  as  the  corn-surplus  States;  and 
most  of  the  remainder  from  Kentucky  and  Tennessee. 

3.  That  44  per  cent,  of  the  com  is  fed  to  cattle  and  swine  (for  meat- 
making)  in  the  counties  where  grown ;  28  per  cent,  is  fed  to  work-animals 
in  the  operations  of  the  farm,  and  S  per  cent,  used  as  human  food.  Host 
of  the  20  per  cent,  shipped  m)m  the  counties  are  also  used  in  the  tiast 
and  South  for  the  various  purposes  above  named.  This  would  make  the 
distribution  nearly — 

Pereeai 

For  feeding  for  meat 50 

For  feeding  for  work 3d 

For  human  food — ....••. -•..—..-..     9 

For  exportation — 5 

For  Bplrita,  glucose,  starch,  seed,  and  waste 6 

4.  That  in  the  South  about  half  is  used  fot  work-animals  and  a  fourth 
for  meat ;  while  in  the  West  half  goes  for  miaking  meat  and  cme-fifUi  for 
farm  work. 

5.  That  the  above  diversities  as  to  use  in  home  consumption  make  large 
difference  in  the  time  of  consumption.  In  the  South,  43.5  per  cent  re- 
mained on  hand  March  1,  because  of  the  large  crop,  and  its  required  use 
for  five  months  of  spring  and  summer  plowing. 

The  smaller  former  average  in  the  South,  35.9  per  cent.,  is  not  because 
of  a  change  in  the  usage  as  to  consumption,  but  because  the  smaller 
former  supply  was  eai^lier  exhausted,  and  purchases  from  the  West  large 
after  that  date.  In  the  West  only  a  third  remained  on  hand,  because 
the  heaviest  feeding  comes  in  autumn  and  early  winter. 

CIOEN. 

Proportion  on  hand  Marchl. — The  returns  of  March  1, 1883,  showed  that 
about  36  per  cent,  of  the  crop  still  remained  in  the  hands  of  the  growers, 
or  about  558,000,000  bushels  of  1,617,000,000  bushels  representing  tLe 
crop  of  1882.  Nearly  two-thirds  of  this  amount  was  in  the  Western 
States,  and  about  three-tenths  in  the  Southern  States. 

Comparing  with  an  average  of  the  five  preceding  years,  one  of  which 
(1881)  was  a  year  of  great  scarcity,  we  find  that  New  England  had  le.^^ 
than  that  average;  the  Middle  States, 37.4 i)er  cent,  the  average  bein^ 
30.7;  the  Southern  StiiteSj^  43.5  per  cent.,  instead  of  35.9;  the  Westeru 
States  only  a  IVaction  more  than  such  average,  or  33.8  per  cent.,  in  plao^ 
of  32.9  per  cent. ;  the  Pacific  coast,  25.1,  the  average  being  24.S  per 
font.;  aud  the  Territ^ma^ 35  ^^ar  cent,  a  very  large  increase, due  U) 
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the  development  of  corn  culture  in  Dakota.    Tlie  following  statement 
shows  these  percentages  and  the  quantities  they  represent : 


Sectiona. 


NewEto^lAail 

MUldle 

Soiithbm .'. 

AV  extern • 

Pacilic 

Kevada,  Colorado,  and  TerriterieB 

Total 


l*rodttCtioll. 


Basfaola. 


78,  585,  VuO 

B94,«0fi,300 

1, 127,  984,  500 

2, 02O.  9b0 

6, 512»  400 


1»  817, 025,100 


Stock  on  hand 
March  1. 1883. 


Per 


29.8 
.17.4 
48.5 
99.8 
Si 
85.0 


36.8 


Boahels. 


L808,7pl 

^,  397, 288 

1^1. 651, 002 

381, 800, 608 

2,882^652 


687,472,117 


Average 
per  cent, 
for  five 
years. 


8^G 
3C.7 
.^5.9 
32.9 
S4.5 
25.5 


83.7 


It  is  seen  that  the  only  stocks  contributing  appreciably  to  th<6  aggtis- 
gate  are  those  of  the  West,  South,  and  the  Middle  States.  The  stattsment 
by  States  and  Territories  is  as  fbllotrs : 


I 


StatM. 


VAine 

New  Bampahlre 

Vermont , 

MaaaachnaettB . . 
Rhode  lalaod..., 
Connooticnt .... 

ITewTork 

New  Jersey , 

Pennaylva&ia... 

l)elaiirara 

Kar^nd , 

Vlrgtola 

North  CaroUna . 
South  Carolina .. 

GeoTjHa , 

Florida , 

Alabama , 

HiaitiAsippi 

Loaisiana , 

Texas 


Arkanaaa 

Tennessee. — 
Weat  Virginia 
Ki^tnoky  .... 
Ohi< 


lO. 

chl 


liichlgan .. 
Indiana..., 

niiuois 

Wisconsin 
Mianosota 
Iowa 


Missouri.* 
KiUQHas  ... 
Nebraska. 
California. 
Ore){ou  ... 
Nevada ... 
Colorado.. 
Ari/.oua... 
iMkota  ... 
Idaho 


Prodaotinl888< 


Montana 

New  Kexico 

Utah 

Washington 
Wyoiiiiiig... 
Inn 


inu 


BiMkali. 


904,480 

870,  Wo 

1,930,3^0 

1, 287, 200 

277,909 

1, 155, 800 

21,187.500 

9,942,800 

43,518,800 

$.4»8,|M)0 

17,904,700 

^904,  OKW 

34  260,790 

It,  358,  m 

86,817,500 

3, 708, 900 

81, 982, 500 

30,283,000 

14,  G36, 400 

63, 410, 300 

84,485,900 

75, 188, 600 

14, 927, 000 

75,600,000 

03,3)9,200 

28,561.600 

107.484,300 

182,836,900 

8'^  201, 600 

21,127,600 

175,487,600 

170,087,000 

144,452,600 

82,478,200 

2,790.900 

ISO.iOOO 

18,000 

422,400 

67.000 

4,850,900 

45,000 

18,000 

OOTn  000 

275,000 

02.W)0 


BUibV  oil  hktad  March 
1,1883. 


^«i8li8ia. 


268,282 

861,210 

656.302 

tl6,416 

^69.475 

hl2,066 

7,f2t.800 

a  778, 264 

l«^i01,«56 

1,889,566 

8,057,115 

15,797,766 

15,788^922 

6.860,604 

18,674825 

1,594,827 

15, 35l,  600 

lI,l}09.Ti8 

J,  708,  WO 

14^464.078 

81, 579, 212 

8.888.840 

0,965,369 

,7,062,568 

8,5^4,4«0 

88,694,348 

67,464,668 

81,600,460 

6.  iS7. 0O4 

62,M6,280 

51,  Oil,  100 

47, 669, 356 

85,465,626 

725,634 

13,000 

8.600 

160, 512 

20.520 

1,790.&00 

13,500 

6,400 

270,200 

66,0U0 

22,320 


Fat.  61 


^ 


I 


28 
0 

28 

25 
27 
86 

38 
37 
48 
45 
14 
46 
42 

48 
47 
39 
87 
42 
42 
42 
41 
29 
80 
36 
37 

96 
20 
80 
80 
33 
43 
26 
10 
20 
38 
36 
87 
30 
30 
28 
24 


• 


86 
83 
35 
82 

27 
83 
37 

il 

45 
43 
40 
43 
87 
83 
40 
85 
85 
85 
84 
35 
33 
84 
33 
28 
28 
33 
39 
28 
27 
86 
28 
30 
88 
25 
10 
IB 
3.1 
82 
25 
28 
28 
25 
22 
83 


Total 


1, 617. 025, 100 


587.408,843 


86.3 


33.7 
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The  largest  proportious  on  hand  are  those  of  the  Soathem  States. 
This  is  in  accordimce  with  intelligent  expectation^  not  because  there  is 
any  surplus  for  shipment,  nor  because  more  is  consumed  than  in  the 
West.  On  the  contrary,  the  requirements  of  that  region  are  far  smaller 
than  of  the  States  where  pork  and  beef  are  made.  The  larger  portion 
is  used  for  feeding  the  horses  and  mules  employed  so  constantly  in 
plowing  during  the  spring  and  early  summer.  Pork  is  not  made  for 
shipment,  and  only  a  partial  supply  for  home  consumption,  from  mast, 
and  the  run  of  the  pea  field,  and  a  limited  supply  of  com  towards  kill- 
ing time.  These  conditions  are  reflected  in  the  results  of  this  inquiry, 
showing  a  great  contrast  with  Western  practice. 

Consumption, — Inquiry  was  made  as  to  proportions  used  for  sx>ecific 
purposes,  to  iUustrate  the  rural  economy  of  different  sections  of  the 
country,  under  the  following  heads,  viz:  (A)  human  food;  (B)  feed  for 
work  animals ;  (G)  feed  for  cattle  and  swine ;  (D)  shipped  out  of  countr}* 
where  produced. 

In  the  first  inquiry  the  percentage  would  be  expected  to  vary  firom 
two  causes — ^the  amount  produced  per  capita,  and  the  comparatiye  use 
of  maize  for  human  food^  which  difiers  greatly  in  the  different  States. 
In  New  England  its  use  is  quite  limited,  and  not  confined  to  the  home 
product;  but  very  little  is  grown,  so  that  the  percentage  is  larger,  though 
the  quantity  is  not.  In  the  South  the  quantity  is  greater,  but  less  than 
in  the  West,  so  that  sixteen  per  cent,  is  required  in  the  former,  and  but 
five  in  the  latter  States,  though  the  aggregate  Southern  requirement 
is  not  very  greatly  in  excess  of  Western,  63,000,000  bushels  against 
56,000,000  bushels.  The  quantity  of  native  corn  reported  as  used  for 
food  in  the  South  is  4.6  bushels  per  capita;  in  the  West,  nearly  3 
bushels.  In  the  Middle  States,  and  in  Kew  England,  the  native  supply 
is  supplemented  by  com  from  other  States^  increasing  the  consump- 
tion as  reported;  the  population  is  largely  m  cities  and  towns,  and 
the  rural  i>opulation  small.  The  total  reported  as  used  for  food  in  the 
country.  Of  nearly  130,000,000  bushels,  may  probably  be  increased  by 
20,000,000  m<*e  from  the  column  which  reports  com  "  shipped  out  of  the 
county^  in  whichit  is  grown,  making  an  aggregate  of  150,000,000  bushels 
or  nearly  three  bush&.per  capita.  This  is  very  unequally  distributed, 
some  communities  using  twice  this  average,  and  others  a  scarcely  ap- 
preciable quantity. 

In  the  use  of  com  for  feed  of  work-animals  is  seen  a  marked  difference 
between  Western  and  Southern  usages  and  rural  methods.  The  per 
cent,  of  com  used  for  this  purpose  in  the  Southern  States  is  placed 
at  47.2.  As  the  supplies  brought  from  the  West  are  inmost  entirely 
used  for  work-animals  or  human  food,  the  real  proi)ortion  of  com 
consumption  is  fully  one-half  for  such  leeding.  In  the  West  it  is  one- 
fifth,  or  20.9  per  cent.  Yet  the  quantity  used  is  235,000,000  bushels. 
The  larger  relative  use  of  comr  for  work-animals  in  the  South  is  due  to 
the  fact  that  plowing  is  aknost  continuous  from  March  to  July,  indn- 
sive;  that  more  horses  and  mules  are  required  in  proportion  to  work 
done,  and  com  is  the  principal  feed.  In  the  West  there  is  less  cultiva- 
tion, wheat  taking  the  place  of  cotton,  and  requiring  no  culture  after 
planting,  while  horses  feed  upon  hay  as  well  as  com,  and  use  oats 
much  more  extensively  than  in  the  South.  Everything  in  crop  and  cul- 
tivation, in  work  and  ration  of  animals,  conspires  to  widen  the  relative 
requirement  of  com  for  work-animals  of  these  two  belts  of  States. 

The  consolidation  of  returns  makes  the  proportion  used  for  feeding 
workammals  28  per  cent.  Taking  into  account  receipts  from  lieyond 
county  (and  State)  lines  the  proportion  may  be  stated  at  30  per  cent 


REPOKT   OP  THE   STATISTICIAN. 


313 


The  third  branch  of  consumption  relates  to  meat  production.  It  also 
includes^  to  a  limited  extent,  milk  production.  Beef,  pork,  and  mutton 
all  require  an  increasing  proportion  of  com,  supplementary  to  grass 
products  and  rougher  forage  in  summer  droughts  and  winter  severities, 
especially  in  the  finishing  process.  Eggs  and  poultry  demand  a  share 
of  the  maize  supply.  Half  of  the  crop  in  the  West  appears  to  be  used 
as  feed  for  cattle,  sheep,  and  swine.  Applying  the  percentage  to  the 
present  crop  *the  grand  volume  of  657,000,000  bushels  is  indicated.  As 
only  one-fourth  is  shipped  fix)m  counties  where  grown,  and  little  more 
than  one-fifth  can  be  traced  to  Chicago,  Toledo,  New  York,  and  all  other 
distant  markets,  it  is  evident  that  the  other  fourth  is  ample  for  working 
animals  and  home  food.  When  we  recount  the  various  uses  of  com  in 
every  stage  of  cattle  life,  and  for  ripening  12,000,000  swine  (more  or  less) 
for  the  packing  trade,  and  some  millions  more  for  farmers  use,  and  a 
further  requirement  for  sheep  and  i>oultry,  it  would  seem  that  50  per 
cent,  of  the  Western  crop  might  be  used  for  these  purposes.  The  use 
of  com  for  spirits  has  not  been  mentioned,  because  it  is  usually  only 
about  one  per  cent,  of  the  crop.  Seed  requires  not  more  than  one  per 
cent.  In  this  calculation  it  is  proper  to  say  that  the  entire  crop  is  ac- 
counted for.  Yet  it  should  be  remembered  that  the  farmers'  cribs  were 
bare  of  com  at  the  beginning  of  the  year,  and  that  they  will  not  be  so 
thoroughly  exhausted  at  its  end.  However  short  the  stock  may  be, 
which  Chicago  is  able  to  drain,  there  will  be  scattered  through  twenty 
States  many  million  bushels  more  than  existed  there  at  the  beginning 
of  the  year.  The  actual  consumption  (excluding  exportation,  seed,  &c) 
will  not  much  exceed  1,4^,000  bushels.  This  is  more  than  an  average 
consumption,  even  of  recent  years,  but  with  rapidly  increasing  popula- 
tion, a  large  export  demand,  and  the  necessity  for  beef  of  earlier  maturity 
and  better  quality,  it  will  not  be  too  large  a  quantity  for  the  fixture^ 

Shipped  from  the  county. — ^As  the  returns  were  made  by  counties,  the 
portion  shipped  does  not  necessarily  mean  shipped  to  the  seaboard,  or 
beyond  State  lines.  It  must  include,  however,  all  such  shipments 
The  aggregate  of  this  branch  of  the  inquiry  is  about  330,000,000  bushels 
which  is  ample  to  account  for  exportation,  eastiern  and  southern  ship 
ments,  and  leave  a  margin  for  shipments  short  distances  for  local  sup 
ply  of  towns  and  cities,  and  the  requirements  of  neighboring  feeders 
Seven-eighths  of  this  county  surplus  is  in  the  West.  The  largest  quan 
tity  is  in  Illinois;  and  Kansas,  Iowa,  and  Missouri  follow  in  order 
Iowa's  portion  is  greatly  reduced  by  the  very  poor  crop  of  last  year 
Kentucky  and  Tennessee  have  a  much  larger  surplus  than  usual. 

The  statement  of  this  division  of  local  consumption,  according  to 
specific  uses,  is  thus  made : 


S«cU<m8. 


Fr.et 


2i7Aw  £nglAod 

Middle 

Soatbem 

W«Atem • 

Pacific 

NVvada,  Colorado,  «Dd 
Tt^nitorief) 

Total 


Hnnuuifood. 


14 

0.2 
10 

5 
30.8 

15.3 


8 


Biuhala. 


804,069 

7,224,520 

63,185,261 

56,400,363 

808,970 

006,307 


129, 606, 615 


Feed  for  irork< 
uiimala. 


Pr.ot. 


20.4 
32.7 
47.2 
20.9 
24.3 

43.1 


Bnahela. 


1,878,651 

25,755,480 

186,806,087 

235,227,078 

701,626 

2,806,844 


28 


452, 671. 615 


Feed  for  cftttle  and 
■wine. 


Pr.ot. 


54.2 
47.8 
26.8 
40.4 
84.6 

20.2 


43.6 


Boshelfl. 


3,457,570 

87, 144, 801 

103, 058, 517 

557,237,200 

1, 016, 506 

1,966.745 


704, 776, 348 


Shipped  flpom 
county. 


Pr.ot 


2.4 

10.8 
10.5 
24.7 
10.3 

11.4 


BniheU. 


150,081 

8,460,043 

41, 240, 5.35 

278, 970, 850 

308,790 

742,414 


20.4     329,878,622 
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Allowing  for  the  export  reserve,  aud  for  a  moderate  tilling  of  the 
usual  stocks  held  over  (which  were  so  depleted  last  year),  and  for  the 
requisite  conversion  of  corn  into  spirits,  glucose,  starch,  and  the  seed 
for  sixty-live  million  acres  or  more  to  be  planted,  the  actual  consump- 
tion of  the  year  for  man  and  beast  may  thus  be  stated,  after  distribution 
of  the  remnant  of  the  county  surplus  not  required  fbr  the  misceUaneons 
uses  indicated  above: 

For  hti man  food l50,000,lKiO 

Forfeeaof  work-anitnalB 5SO,OOO»O(i>0 

For  ifeed  for  meat-producing  animals.*--* ».w 780,000,000 

Totftl 1,450,000,000 

Leating  fok*  export,  seed,  spirits,  aud  stir])lus 167,0^,100 

The  returns  by  States  ate  as  follows : 


StatM. 


Utttuau  food. 


^Ine k 

Now  HftinpftbiM 

vMinont 

MAtsaohnsetts 

Bkode  laUmd ^ 

Conaeciicttt......  ••••• 

H«wYork 

New  Jersey 

Pennsylvaniik 

HMrflaod 

Titginia 

North  Carolina..— 

South  Carolina 

ilkiotgia 

FiorS* ,. 

Alabama 

KiaeiMippI ... 

Lotiialana ....k. 

Texas 

Arkaaaaa 

Tennessee 

W<MtVirgfaila. 

Kentnoky 

Oliio 

Midlife 

iBdiaoa 

Illinois 

WlsBonstiiL 

Minnesota 

Iowa 

lOssmiti 
Knnnas  .. 
Nebraska 
California 
Oregon... 
Nevada . . 

Colerado 

AriKoliA 

Dftkota 

Idabo 

idoaiUina.... 

New  Mexico 

Utah-. 

Wasungton 


.  i*< 


Basbela.      Pr.ct 


198,9^ 

lS),ttB 

231,630 

180, 83« 

33,348 

138,606 

3,116,756 

795. 4B4 

3,  l»16, 692 

388, 6iW 

1,6U,423 

6, 744, 640 

6»8S2,140 

4, 089, 050 

8, 788, 206 

927,225 

7, 036, 150 

6. 340, 056 

2,927,280 

7, 600^56 

4, 48B,  167 

6,766,074 

1, 791. 240 

6, 040. 073 

5,  509, 152 
2, 572,  844 
6, 374, 218 
7,293,476 
2,576,12$ 
1, 478, 932 
7, 019, 504 

6.  501, 830 
5, 778, 104 
2, 474, 346 

865, 179 
33,800 


tS2 
16 
12 
13 
12 
12 

Id 

8 
0 
19 
9 
16 
20 
25 
24 


21 
20 
12 
13 

9 
12 

8 
6 
0 
5 
4 
8 
7 
4 
6 
4 
3 
81 
26 


Food  for  work- 
animals. 


BUBbela. 


2^5 


50,  ins 

17,100 
604,500 


13 

30 
18 


1.829 

089 

540.484 

420.  M8 

105,602 

SOU.  508 

6,1156.^ 

?,  77f»,  264 

14, 361, 204 

1, 259.  712 

6, 445, 692 

13. 643,  520 

18, 794. 260 

0, 159, 472 

16, 944,  050 

%,  114. 073 

16, 3U,  p75 

16. 028, 808 

8, 781, 840 

36, 147, 291 

19,312,104 

27, 819.  782 

5,97t),  800 

24.  IQO.  288 

25. 196,  iK4 

8,880,296 

26, 706, 2:J2 

82, 820, 642 

7, 084, 852 

5, 704, 462 

28,078,016 

84, 007,409 

26,001,468 

11, 546, 948 

697, 725 

3.900 


Pr.ct 


il8,424 

38,500 

1,999.500 


do 

27 
28 
34 
E8 
26 
90 

de 

33 
33 
86 
38 
40 
66 
46 
67 
51 
68 
60 
57 
M 

32 
27 
31 
24 
18 
S3 
27 
16 
2U 
18 
14 


Food  for  caitla 
and  swine. 


Bttftkela. 


51 
50 
43 


416,024 

487,692 

1,080,968 

643,344 

138.171 

603,480 

11,058,125 

3,9T7,1» 

20, 018, 648 

1.485,998 

6,908,051 

11,130,240 

9, 035, 093 

2,044,116 

8,055,850 

51^,246 

6, 716, 325 

6. 651, 308 

2,841.824 

15.21fi|9l2 

8^0661 334 

25,564.124 

6, 120, 070 

82,465,387 

46, 650,  GOO 

15,434.^64 

52, 667, 807 

fei.  P74, 974 

18.854,912 

11,408,904 

96,518.  IW 

91. 819. 980 

66,448, 196 

35.465.626 

048,  906 

67,600 


Pr.ct 


48 

se 

66 
52 
49 
80 
55 
4P 
46 
88 

39 
31 
39 
18 
22 

u 

31 
22 
16 
24 
26 
84 
41 
43 
50 
64 
49 
46 
57 
54 
55 
54 
46 
43 
34 
62 


80,250 

11,400 

1,534,500 


19 
20 
33 


Shipped  from 
county. 


Buahela.     Pr.ct 


18.088 
It,  414 
77,312 
12,373 
X7?9 
33,116 
1.989.375 

l.f91,W 
6,2^256 

787.tt9 
8,988,034 
5.885,<(0e 
8,788,«n 

^563 
S,fe9,490 

148.896 
1,918,950 
1,399.844 

686.456 

4.439,141 

1,724,295 

19,037,72p 

1.044.800 

13,835,153 

1,714.896 

33, 646. 546 

58,347,808 

4,ie6,'J0B 

2,535.313 

43,871,000 

35,707,770 

46,224,832 

83,991.280 

279,090 

24.700 


76.032 


611,500 


• 
2 
4 
1 
1 

• 

5 
14 

12 
» 

15 
U 
1 
8 
4 
( 
4 


i 

IT 

IT 

6 

i 
n 

12 

ri 

2! 

s 

4<i 
10 

\i 


"n 


250,900 
33,000 
37,200 


26 
12 
80 


463.200 

1»,2S0 

d,200 


48 
31 
10 


154,400 

112,750 

6,200 


16 
41 
10 


96.  TiOO  I 
44.000  j 
12,400 


1« 


THE  COBNSURPLXTS  STATES. 


Practically  we  have  only  to  consider  tbe  surplus- corn  States  in  aii 
inquiry  concerning  tbe  corn  of  commerce  or  current  and  prospective 
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f  rices.  Commercial  prices  are  made  by  the  production  of  seven  States, 
n  addition  to  these  Kentucky  and  Tennessee  usually  add  something  to 
this  Bttr]>lu8,  ordinarily  not  enough  to  affect  prices.  In  two  of  these 
seven,  Illinois  and  Iowa,  the  crop  of  1882  was  not  much  superior  to  that 
of  1881,  and  the  available  supply  of  the  present  year  actually  less  than 
that  of  last  year,  which  had  a  larger  stock  left  over  from  the  previous 
year's  supply.  The  local  prices  in  those  States  are,  therefore,  compara- 
tively high.  The  followihg  statement  shows  tlie  proportion  and  quan- 
tity on  hand  iii  those  States  March  1, 1883: 


Stetoft. 


Ohio 

Indiiaia 

niiaoiu 

Jowa 

MiAMuri 

Kansas 

Nebraska ^ 

Total J 


Crop. 

Stook. 

Per 
cent. 

HukhtU, 

^W9htU. 

93,919,200 

27,062,01^ 

29 

307.484,300 

88,C94.348 

30 

1«2,  »M,  90O 

67,444,098 

87 

175. 4«7, 600 

52,040,280 

30 

170, 037, 000 

5l,0ll,lW 

30 

144, 462, 60» 

i7,iB9.8ft8 

38 

£2,478,200 

85, 465^  626 

43 

955,50^^00 

820,012.963 

SS 

The  proportion  of  Illinois  on  hand  at  this  date  is  ordinarily  much 
larger  than  that  of  other  States.  In  1881  it  was  45  per  cent.,  6r  35,000)000 
to  40,000,000  bushels  more  than  the  present  remainder.  The  percentage 
is  about  the  same  as  that  of  1882.  Iowa  has  a  smaller  proportion  on 
hand  than  last  year,  and  less  than  half  the  number  of  bushels  remain- 
ing on  the  1st  of  March,  1881.  The  comparison  of  the  stock  on  hand 
in  the  seven  States  is,  in  round  numbers,  as  follows : 

Bushela. 

March  1,1883 :?20,000.000 

March  1,  1888 200,000,000 

Mardil,  IbSl 413,000,000 

EFFBCT  OP  SCAKCITY  UPOTf  PflCJB. 

The  average  farm  price  for  the  crop  of  the  entire  country  from  1871 
to  1881,  inclusive,  has  been  43  cents.  In  the  last  five  years  of  this 
])eriod  it  failed  to  reach  40  cents,  except  in  1881,  when  it  was  63  cents. 
It  is  sbove  the  average  now,  lh>ni  the  gradnally  increasing  use  of  corn 
in  meat-making,  but  mainly  from  its  xxmiparative  se^ircity,  the  lost  crop 
averaging  only  24  buishels  per  acre,  or  4  bushels  less  thati  the  census 
crop  of  1879.  That  crop  furnished  a  supi^y  of  35  bushels  ^r  capita; 
the  crop  of  last  year  only  30  bushels  x>er  head,  counting  pi^ent  popu- 
lation at  54,000,000.  The  b^re  garneors  Of  last  fail  siake  this  difference 
still  greater. 

SMALL  ANNUAL  BtTltl^LUS. 

At  the  same  time  the  intcUigcait  observer,  a,t  all  conversant  with  the 
facts  of  f\irm  economy,  cannot  foil  to  see  that  this  surplus  heUl  over  to 
augment  the  following  year's  supply  must  always  be  sm4i11,  sdy  5  or  0 
X>er  cent,  usually,  and  scarcely  exceeding  10  in  years  of  ekoe{>tional 
abundance.  In  three-fourtha  of  all  corn-producing  coonties  there  is 
next  to  ab.solute  exhaustion  of  corn  cribs  every  year ^  in  a  few,  in  the 
great  maize  sections,  there  is  sometimes  a  lil^ei^al  proportion  held  over. 
One  hundred  and  fifty  million  bushels  in  all  the  States  would  be  an 
extraordiuaiy  surplus  in  any  season. 
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ANNUAL  RATE  OF  CONSUMPTION. 

There  is  another  error  that  should  be  guarded  against — the  thought- 
less assumption  of  an  equal  rate  of  consumption  throughout  the  year, 
summer  as  well  as  winter.  No  farmer,  intelligent  or  oSierwise,  would 
make  this  blunder,  which  is  broached,  though  probably  not  accepted  to 
any  appreciable  extent,  in  commercial  quarters.  It  is  evident  that  the 
consumption  in  December  in  the  feeding  States,  where  tl^ee-fourths  of 
the  com  is  grown  and  two-thirds  of  it  consumed,  is  five  times — ^in  some 
of  them  ten  times — as  much  in  December  as  in  June.  And  yet  there 
are  those  who  thoughtlessly  assume  that  the  consumption,  if  an  average 
of  100,000,000  bushels  per  month,  must  necessarily  be  in  equal  quantity 
each  month.  It  would  scarcely  seem  to  be  necessary  to  make  thid 
explanation,  yet  the  vagaries  of  commercial  statement  render  it  impor- 
tant to  a  proper  understanding  of  the  true  meaning  of  these  returns, 
which  fairly  represent,  in  approximate  figures,  the  varied  conditions 
which  affect  consumption,  showing  uniformity  in  proportion  consumed 
only  between  those  States  in  which  such  conditions  are  similar.  In 
tliis  way  internal  evidence  is  afforded  of  the  substantial  correctness  of 
the  several  results. 

CONSUMPTION  IN  THE  PAST. 

There  is  a  chance  for  misconception  of  the  actual  requirements  of 
consumption  from  the  rapid  increase  of  the  i>ast  twelve  years,  which  is 
sufficiently  large,  but  much  of  it  is  more  apparent  than  reiJ.  The  year 
1869  was  one  of  low  production  of  com,  and  the  census  of  1880  was  very 
incomplete  in  the  South,  making  the  record  of  1870  positively  less  than 
that  of  1860.  This  was  deceptive,  misleading  the  press,  which  pro- 
claimed a  decline  in  com  culture,  whereas  there  was  an  increase  in 
acreage.  The  census  made  760,944,549  bushels,  a  figure  10  per  cent  too 
low  for  1869,  for  that  season,  and  33  per  cent  less  than  a  good  season 
would  have  made.  The  Department  of  Agriculture  made  874,3^,000 
bushels  for  the  same  vear  and  fairly  represented  the  real  status  of  the 
crop.  The  area  was  sufficient  fpr  a  crop  of  1,000,000,000,  and  in  1870  a 
product  of  nearly  1,100,000,000  was  obtained. 

The  increase  in  area  has  been  gradual,  and  no  such  boom  has  occurred 
as  the  unthinking  and  misinformed  observer  is  disposed  to  believe. 
Nor  has  the  Department  of  Agriculture  made  very  low  estimates  ex- 
cept in  1878  and  1879,  the  causes  of  which  are  obvious.  Reviewing  the 
production  of  five  years  for  1877  and  1881,  inclusive,  in  the  tight  of 
census  and  department  work  combined,  the  average  product,  exclusive 
of  an  average  of  about  82,500,000  bushels  exported,  would  admit  of  a 
consumption  for  all  purposes  of  nearly  1,400,000,000  bushels.  For  ten 
years  the  consumption  has  averaged  about  1,275,000,000  bushels,  tbd 
exportation  nearly  65,000,000  bushels. 

The  increase  has  been  gradual  and  comparatively  uniform.  The  com- 
I>etition  of  one  crop  with  another  and  the  practical  difficulty  of  much 
annual  change  in  the  aggregate  area  of  all  crops,  except  by  the  steady 
increase  of  farms  and  farmers,  forbid  the  spasmodic  and  extreme  en- 
largement of  the  area  of  any  crop.  Every  accurate  enumeration,  State 
or  national,  fortifies  this  position  and  exposes  the  absurdities  so  often 
set  afloat  in  this  era  of  speculation. 

The  comparative  yield  of  com  per  acre,  in  the  different  sections,  which 


REPORT   OP  THE   STATISTICIAN. 


317 


is  illustrated  by  Diagram  I,  is  accouuted  for  by  climate,  soil,  and  culti- 
vation. 

WHEAT. 

The  returns  of  wheat  indicated  a  remainder  of  28  per  cent,  of  the  crop 
on  the  Ist  of  March,  or  about  143,000,000  bushels.  This  appears  to  be 
very  slightly  in  excess  of  the  average  stock  at  that  date  in  previous 
years.    The  statement  by  sections  is  as  follows : 


Sectiont. 


N«w  Ecslaod 

Middle 

Sontbem 

WesteiB ~m 

Paoifio 

<k>londo,  Nevada,  sod  Territories 


ToUl 


Crop  of  1882. 


Baabels. 


1, 103, 020 
35, 745, 200 
45, 673, 450 
354,387,700 
48,085,900 
19, 190, 200 


504.185.470 


Stock  on  band  March 
1.1883. 


Percent. 


87.0 
35.6 
25.0 
29.2 
28.2 
23.1 


28.8 


Bnthelf. 


408.234 

12,734,908 

11,462,874 

108, 883, 660 

12, 621, 301 

4.418,256 


145,028,733 


For  five 


Percenl 


38.1 
34.7 

:^; 

25.0 
22.0 


26.0 


The  proi)ortion  of  increase  is  large  in  the  South,  and  yet  the  quantity 
is  small.  In  the  West  about  2  per  cent,  more  than  usual  remained  on 
hand,  or  nearly  three-tenths  of  the  crop.  The  largest  quantity  ap- 
peared to*  be  held  in  Ohio,  apparently  for  higher  prices. 

In  comparison  with  the  previous  years,  an  investigation  a  year  ago 
supplies  data  for  the  following  statement : 

Bosbels. 

\Vheat  on  hand  March  1,  188:5 143,000,000 

Wheat  on  hand  March  1,  1882 98,000,000 

\Vh6at  on  hand  March  1,  1881 145,000,000 

The  local  consumption,  and  shipments  from  counties  where  grown,  are 
given  as  follows,  by  sections : 


Sections. 


NewEoglftDd 

Middle 

SctitberD 

Western 

California  and  Oregon ^ 

Colorado.  17evada,  and  Territories 

Total UiT. 


Constmied  in  the  connty. 


Percent 


99.0 
60.8 
67.4 
SO.  9 
24.8 
30.7 


41.6 


Bushels. 


1,092,486 

n,  742, 277 

26,217,408 

141,291,610 

11. 910, 868 

7.621.508 


209,875,658 


Shipped  oatoftbecoimtjr. 


Percent  f     Bnshds. 


LO 
39.2 
42.6 
60.1 
75.2 
6a8 


58.4 


10,534 
14,002,923 
10,456,042 
213, 006, 090 
36, 175. 531 
11,508,692 


294,300.812 


In  the  consumption  in  connty  where  grown  is  included  that  manufac- 
ture<I  by  local  mills,  and  more  than  50,000,000  bushels  used  in  seeding 
the  area  of  the  croi)  of  186;^. 
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The  statement  of  stock  ou  haq^,  wd  also  the  proportion  nsually  cou- 
turned  or  manufactured  in  the  county,  and  that  shipped  out  of  the 
county,  is  given  as  follows :  ' 


StaUf. 


Cro,,  of  1882.  Stock  on  band  Hard, 


••*• 


Maine 

N«w  Hanipshire .... 

Vermont 

IfaMaohntetta 

Khode  Island 

Connecticnt , 

Kew  York 

Xow  Jfirney 

Pennsylvania , 

Delaware 

liai'^land < 

Tlrjrinia 

Nonh  Carolina ..,,.. . 
South  Carolina. ...... 

Georgia 

iriorida 

Alaoama 

lliaaisBippi 

l/ouisiana 

Texas 

Arkansas 

Tennessee..-. 
West  Tirginia 

Ktntaoky 

Ohio ,.., 

Michigan 

Indiana 

Ulinois ^ 

Wisconsin  .4i».. 
Minnesota..... 

Iowa 

Missouri 

Kansas  ........ 

Neoraska 

Callfomia 

Oregon ..< 

Netada 

Colorado 

Arizona 

Dakota  .1....... 

Idaho 

Montana....!... 
Hew  Mexico... 

IJUh 

Wsshington  ... 

Wyoming 

Indian 


Bashela. 


512, 100 

148,700 

378, 000 

20, 100 

520 

4.1,600 

12, 14S,  200 

2,098,700 

20, 300.  700 

1,200,600 

8. 655,  (MO 

8,311,400 

5, 494. 800 

1, 729,  000 

3,  812, 900 

350 

1, 700,  800 

250, 100 

7,500 

4, 173, 700 

1. 566. 100 

11,971,200 

4.^100 

17,2$0,«00 

43,463,600 

82,815,400 

45,401,800 

52.302,900 

23,145,400 

33, 030, 500 

25, 487, 200 

27,538.600 

31, 248, 000 

18,300,000 

36,046,600 

li,  039, 300 

05,000 

1,598.200 

220,000 

11,460,000 

650,000 

685.000 

767.000 

1.250,000 

2,440,000 

26,060 


Bushels. 


158. 751 

53.532 

170, 100 

6,231 


Per  ct 


31 
36 
45 
31 


a  9 


19.620 
4, 250,  820 

671,  .'>84 
7,  :W8,  2.'>2 

504.252 
1,  990,  788 
l,9n,61»2 
1,  813.  284 

518.700 

053,225 


391,184 

45.018 


l,08i*,162 

26.1. 203 

2,:i93,088 

1,504,833 

4,140.000 

15, 208, 760 

10, 340, 928 

12,720,304 

10,063,600 

8,332,844 

10,560,760 

7, 001, 032 

6,884,650 

9. 309. 440 

5, 709, 000 

8, 291, 184 

2,528.25i 

25,650 

627,406 

61,600 

2,1»,000 

175,500 

178, 300 

191, 750 

350,000 

610.000 

6,250 


45 
.^> 
.12 
3« 
42 

2:1 

.13 
.10 
25 


23 

18 


,12 

40 
45 
31 


Consumed  in 
Gountj. 


Bushels. 


47 
34 
33 
32 
40 
20 
22 
.10 
20 
20 


21 

15 


26 
23 

24 
31 

24 
35 
32 
28 
21 
36 
32 
31 
25 
28 
83 
24 
21 
27 
83 
28 
20 
27 
26 
25 
28 
25 
25 


21 
23 
21 
26 

26 
30 
30 
24 

li 

81 
32 
22 
26 
28 
28 
20 
28 
30 
28 
22 
25 
26 
26 
27 
24 
25 


512. 100 

145,726 

370,440 

20,100 

520 

43,600 

8,  501,  640 

1,59.5,012 

11, 165. 385 

480.240 

2.596,680 

3,  241,  446 

4,505,736 

1, 677, 130 

3,088,449 

850 

1.564,736 

250,100 

7,500 

8,046,801 

1,252,880 

4, 086^600 

2,612.680 

8.107,600 

16,077.832 

9,604.680 

17,275,484 

20. 921. 160 

11,100.702 

8,687,830 

16, 821, 552 

11. 015. 440 

11,966,720 

6,801.000 

6,362,116 

2,628.253 

76.000 

623.298 

165,000 

2,740.000 

i55.000 

445.256 

636,610 

900,000 

1,561,600 

18,750 


Shipped  from 
eouniy. 


Boshda 


2,974 
7,560 


3,643,50 
503,688 

6,135.315 
720,989 

6.658.S3d 

5.068,BS4 

mM 

51,870 
724.  iSl 


mod 


i,i26,ai 

313, 23< 

1,6I1,7» 

27,3^70 


2^188^316 
31,381,740 
12,0381,608 
24.40,5:9 
8,66^.018 
16,523,lfl0 
19,281,280 
ll,468,0«a 
96,664,4M 

674,002 

56^000 

6,720.009 

166,000 

236. 7M 

130.390 

350.000 

878,400 

6,350 


Total  .... 


503,186.470 


143.356,869 


2&5 


26.9 


210, 067, 288 


283,109.81S 


mORBASB  OF  FARMS. 

With  the  increase  of  fanns  has  come  a  large  addition  to  their  number  £^nd 
to  the  area  of  farm  lands.  The  number  has  been  enlarged  both  by  tak- 
ing up  virgin  lands  and  by  subdivision  of  old  farms — in  the  distant  West 
by  new  lands,  in  the  South  mainly  by  dividing  the  old  plantations.  In 
groups  of  States  the  comparison  of  censtf^  results  is  thus  made : 


Number  of  farms. 

Acres  in  farms. 

Groups.  * 

1880. 

1870. 

Per 

cent. 

in. 

crease. 

1880. 

1870. 

Per 

cent 

in- 

er«aae. 

United  states 

4, 008, 907 

2, 650, 985 

50.7 

536, 081, 835 

407.735,041 

3LS 

Xorth  Atlantic  Groun 

696,139 

644,429 

1,  607,  908 

886,648 

8^723 

601, 595 

374, 102 

1,125.078 

510.998 

48,212 

15.7 
72.3 
50.9 
73.5 
73.7 

67. 985, 640 
101, 419,  56:^ 
206,  982. 157 
133,  .'MH),  22:1 

26, 194, 252 

62,  744. 3H4 
90.  213,  O.'iS 
139.21.'»,2fi?) 
99. 343. 247 
16, 219, 086 

a4 

South  Atlantic  GrouD  .......... 

12.  ♦ 

Northern  Central  Group 

Southern  Central  Group 

Western  Oronn 

4&T 
34.* 
61.5 
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The  increase  by  subdivision  is  largest  in  tbe  cotton-growin;?  States, 
where  the  share-tenant  system  prevails.  In  Texas  the  increase  is  both 
by  subdivision  and  new  lands,  the  area  in  farms  having  nearly  doubled 
in  ten  years,  while  in  Alabama  the  enlargement  of  arett  is  only  26  pei 
cent,  though  the  number  of  farms  is  doubled.  The  South  Atlantic 
Group  shows  an  increase  of  12.4  per  cent  in  lands,  with  72.3  increase  in 
number  of  farms. 

In  the  Korthem  Central  Group  the  increase  in  area  and  number  of 
farms  is  nearly  the  same ;  it  is  hot  much  different  in  the  Western 
Group.  Yet  there  is  a  marked  tendency  everywhere  to  a  decrease  in  the 
average  size  of  farms. 

Increase  in  area  and  number  of  farms. 


States  »nd  Tsrritoriet. 


United  Statw 

50RTH  ATLAHTIC  GROUP. 

Maine 

"Sew  9am|Mhire 

Vermont 

liMsaobaaetta. 

K^ode  Inland 

ConneeiicQt............. 

Kew  York ,,.. 

New  Jersey 

PennayWania «... 

Tbe  gronp 

eouTH  ATLAHTIC  Qiipyr, 

IHlaware 

Maryland 

JDistrict  of  Colombia.... 

West  virsjinia ,... 

Korib  Carolina 

South  CaroUna 

Georgia 

riorid^l r.. 

The  groap 

KOBTHEBJI     CKKTBAL 
08OUP. 

Ohio 

ladlaoa 

niinoiB 

Michigan 

Wieoonsin 

Minnesota 

Iowa 

Misaonri 

Dakota 

XebrHRka...., 

Kanaaa 

The  gronp 

fiOUTHERir     CEimtAL 
GROUP. 

K^tticky 

TeoDeasee 

AJabam  a 

MiMiisaippi 

Louisiana 

Texas  

Arkansas 

Tlie  group 


Kaifiber  o|  iSirms. 


1880. 


4,008,907 


t4.d09 
32, 181 
35  522 
38,406 
6, 216 
90,598 

341,058 
U,3(yj 

218.542 


600,130 


8,740 

40,517 

435 

118,  517 

62,674 

157,609 

d3,8(H 

13P,  626 

23.438 


644,420 


247,180 
1H013 
255,  741 
ir>4.  008 
IM,  822 

185,  351 
215.  57.'i 

17, 4r. 

«,'J,387 
138, 561 


1,607.068 


166, 453 
165,650 
135.  864 
101,  772 

48,292 
174, 184 

94.433 


aS6.648 


1870. 


2, 650, 985 


Percent, 
increase. 


50,804 
20,642 
83,827 
30,500 
.'i,  308 
25,  508 

210,  253 
30,  652 

174,041 


601,505 


7,^15 
27,000 
200 
73,840 
30,  778 
08,565 
51,  880 
09,056 
10,241 


874. 102 


1, 125, 078 


118.422 
118,141 

67,  382 
68,023 
28,481 
61, 125 
40,424 


510,008 


Deoreaat. 


50.7 

— \s  • 


7.5 

a6 

5.0 

4i« 
15.8 
20.6 
11.5 
ltd 
32.7 


15.7 


b6.i 

lO&l 
60.5 
67.6 
68.4 

8ao 

08.2 
13a  0 


72.3 


105,053 

26.1 

161, 280 

20.3 

202.80.^ 

26.1 

08.786 

.55.0 

103,904 

30.5 

46,500 

98.7 

110,292 

59.4 

148,  328 

45.  3 

1,720 

01.1.  7 

12,  301 

415. 3 

38,  202 

262.7 

5ao 


40.6 
40.2 

101.6 
40.6 
69.6 

185.0 
91.1 


73.5 


Acres  ii^  fannp. 


1880. 


536, 081, 835 


6. 553, 578 
3, 721, 173 
4,882,588 
a,  350, 079 
514, 8ld 
2, 458,  541 

23, 780, 754 
i.  929, 778 

10, 701, 341 


67,085,640 


1.600,245 

5. 110, 831 

18,146 

10, 885. 785 

10, 193. 779 

23. 363. 558 

13,457  613 

26, 043.  282 

8.307,324 


1870. 


407, 735, 041 


24.520.226 
2d,  430. 083 
31, 673,  645 
13, 807, 240 
15, 853, 118 
13,403,010 
34, 752,  700 
27, 879,  276 
3,  800,  6.')6 
0,  944,  826 
21,417,408 


206,  982, 157 


21, 49,5. 240 
20,  606. 015 
18,  855,  334 
15,  &'».■>,  462 
8,  273,  506 
86,  292,  219 
12, 061,  547 


133,500,228 


5,838,068 
3,605,j»4 
4,528,8M 
2,730.288 
502,308 
3,364,416 

32, 100. 810 
2, 980, 511 

17, 004, 300 


62,744,384 


1.062.3 
4,512,5 
11,677 

18, 145.  Oil 
8, 528, 304 

10,835,410 

2,373,541 


101,410,568    00,218.055 


31. 71^420 

18,  lilr648 

25,  882,  861 

10,019,143 

ll,71,'i,32l 

6, 483,  828 

l.'i,  541,  793 

21, 707,  220 

302.  .T?6 

2,  OT.'i,  781 

5,  im,  879 


180, 215,  'm 


18, 660, 106 
19,  581.  214 
14, 961, 178 
18, 121, 113 

7,  025.  817 
18, 396, 523 

7,  507. 206 


Per  cent, 
ix^qroase. 


00. 348, 247 


31.5 


12.2 
3.2 
7.8 

33.0 
2.5 
'19 
7.3 

*2.0 

10.0 


&4 


3.6 
1.3.5 

55.4 
0.3 
19.  5 
12.7 
11.2 
10.1 
98.0 


13.4 


13.0 

lis.  7 
22.4 
37.8 
31.1 
106.7 
50.3 

28.4 

l,l.V>.t» 

370.6 

278  0 


48.7 


l.'i.  3 
5.5 
26.0 
20.8 
17.8 
07.3 
58.8 


34.4 
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IncreoBe  in  area  and  number  offamu — Continaed. 


Statw  and  TerritoriM. 


WSflTIBlf  GROUP. 

MontaoA 

iVtocd]ii|(  •■••««  ■••« 

Colondo 

New  Mexico .*. 

Ariwm* 

VUh 

KevadA 

IdalM) 

WMhingtofn 

Orecon.  ••■>■««••••»«> 
Calfibmi* 

Thegnmp 


29'iunber  of  farms. 


1880. 


1.519 

457 

4.506 

5,053 

707 

9,452 

1,404 

1,065 

6.529 

16, 217 

35,034 


1870. 


B5t 

175 
1,7.38 
4.480 

172 
4,008 
1.036 

414 

3.127 

7,587 

23,724 


Percent 
inoreaee. 


7a  5 
161.1 
150.3 

12.8 
345.9 

02.6 

36i5 
355.3 

ioa8 

113.7 
61.6 


63,723 


46,212 


73.7 


Acres  in  farmi. 


1880. 


405,683 

124,483 

1, 165, 373 

631. 131 

135, 573 

655,524 

530;  882 

327,708 

1,409,421 

4,214.713 

16;  503, 742 


26, 194, 252 


18701 


139.537 

4,341 

320.346 

833,549 

21,807 

148,361 

208.510 

77,139 

640,139 

2,389,352 

11. 427, 105 


16,219.068 


PsresBt 


Uh\7 

2,706.5 

26Li 

*f43 

52L7 

34L8 

15i6 

3341 

117.1 

7&4 

45l2 


tLS 


*  Decrease. 

SObGHUM. 

It  is  now  nearly  thirty  years  since  the  introduction  of  this  plant  into 
the  United  States  by  tiie  agricoitural  division  of  the  Patent  Office, 
which  was  the  embryo  of  the  Department  of  Agriculture.  Its  juice  was 
said  to  contain  from  10  to  16  x>cr  cent,  of  sugar^  and  it  was  claimed  to 
be  valuable  for  sugar,  sirup,  alcohol,  and  for  forage.  It  was  assumed 
that  it  would  grow  successfully  in  any  part  of  ^e  United  States  in 
which  com  would  thrive.  For  forage  purposes  it  was  deemed  useM  in 
the  northern  portion  of  the  com  belt.  The  necessity  of  regarding  di* 
mate  in  the  quest  for  sugar  was  emphasized  in  the  A^cnltnral  Eeport 
of  1854  by  quoting  the  test  of  Vilmorin  of  the  "  infinite  superiority'*  of 
plants  grown  in  Algeria  over  those  grown  near  Paris. 

Twenty-six  years  ago  Dr.  Charles  T.  Jackson  made  analyses  both  of 
ripe  and  unripe  canes,  and  those  of  various  degrees  of  ripeness^  and 
from  his  experiments  and  researches  declared  himself  '^  frilly  satisfied 
that  both  the  Chinese  and  African  varieties  of  sorghum  will  produce 
sugar  of  the  cane  type  perfectly  and  abundantly  whmever  the  canes  will 
ripen  "Uieir  seeds.^  He  expressed  the  hope  that  cultivators  would  not  be 
discouraged,  but  continue  the  experiment,  not  only  for  the  production  of 
sirup,  but  for  good  crystallized  sugar.  He  said  that  while  unripe  canes 
might  be  uled  for  making  molasses  and  alcohol,  they  would  not  yield 
true  cane  sugar.  From  nearly  ripe  African  cane  grown  in  Washington 
he  calculated  16  per  cent,  of  saccharine  matter,  and  actually  obtained 
15.9  per  cent, ;  and  from  a  sample  of  Chinese  cane  fully  ripe  he  ob- 
tained 16.6  per  cent.  His  Massachusetts  samples  of  unripe  cane,  taken 
September  16  and  18,  gave  about  10  per  cent,  of  grape  sugar. 

Thus  at  the  outset  of  the  sorghum  sugar  experiment  was  fully  estab- 
lished the  fact  of  the  large  content  of  sugar,  the  requisite  of  ripeness 
for  the  full  development  of  saccharine  matter,  and  the  excess  of  grape 
sugar  in  the  unripe  cane.  Even  the  hindrance  to  sugar-making  tbat 
has  barred  progress  in  all  these  subsequent  years  was  hinted  at—tbe 
inability  of  the  small  farmer  to  make  sugar  with  crude  ax)pliances  and 
the  necessity  of  the  full  machinery  of  a  well-equipped  sugar^-house  and 
refinery.  He  foresaw  the  futility  of  sugar  manufacture  from  small 
patches  of  cane,  and  foretold  the  necessity  of  extensive  planting. 

This  frittering  away  of  sugar  possibilities  in  half-acre  patches  has 
been  continued  until  the  present  time,  with  a  few  exceptions  in  the  past 
two  years.   It  was  the  cau^  oi  tVie^iaialwreQf  the  Maine  beet-sugar  enter- 
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prise,  iu  which  miuute  areas  were  planted,  drilled,  and  even  sowed 
broadcast,  and  either  cultivated  or  neglected  by  growers,  many  of  whom 
knew  nothing  of  the  requisite  cnltore,  and  insisted  on  the  foil  rate  of 
profit  from  their  best  crops  as  compensation  for  their  apprenticeship  to 
a  new  business.  It  is  somewhat  bewildering  to  listen  to  the  European 
farmers  wailing  over  American  competition  while  growing  beets  at  $4 
per  ton,  and  the  answering  wail  of  the  American  farmer  at  the  receipt 
of  $5  per  ton  for  sugar  beets. 

From  this  early  date  to  the  present  day  analyses  have  been  repeated 
by  many  chemists,  showing  a  satisfactory  content  of  sugar  in  the  ripened 
cane ;  and  sugar  has  been  made  in  a  small  experimental  way  each  year 
since  1854,  though  the  amount  has  been  trivial.  Simp  has  been  made 
with  a  £air  degree  of  success  in  the  region  in  which  maize  attains  a  full 
development,  whUe  it  ha«  gone  into  disfavor  even  for  that  use  in  the 
territory  north  of  the  summer  isothermal  which  passes  through  Phila- 
delphia. 

The  tendency  to  granulation  in  the  sirup  of  ripe  cane  was  early  taken 
advantage  of  for  the  saving  of  small  samples  of  sugar.  In  1862  the 
Ohio  assessors  reported  27,216  pounds  of  sugar  and  ^,872  acres  of 
sorghum.  It  increased  yearly  to  67,068  pounds  in  1865,  when  the  area 
was  37,042  acres.  In  ten  years  the  aggregate  was  332^12  pounds  of 
Bugar,  or  an  average  a  trifle  above  a  pound  per  acre.  The  average  pro- 
duct for  fifteen  years,  from  1862  to  1876,  was  32,423  pnounds.  Then  came 
a  sudden  drop,  and  for  five  years,  the  identical  period  of  exaggerated 
assertions  and  assumptions  in  relation  to  sorghum  sugar,  the  average 
return  was  only  8,454  pounds.  During  the  same  period  the  acreage 
dropped  froin  16,104  to  7,930  acres.  In  Minnesota  there  is  no  official 
return  of  sugar  until  1880,  though  there  were  small  quantities  which 
were  included  in  equivalent  of  sirup.  The  aggregate  for  that  year  was 
3,553  pounds,  while  the  area  returned  was  6,914  acres.  There  was  a 
return  of  4,176  pounds  in  1881  and  1,110  pounds  in  1882. 

In  Kansas  official  records  there  is  no  mention  of  sugar  until  the  pres- 
ent year. 

The  census  of  1880  returns  but  12,792  pounds  of  sugar  made  on  farms 
in  1879.  In  fact,  it  was  too  rare  and  small  a  quantity  to  be  taken  into 
consideration  after  29  years  of  cultivation.  After  100  years  of  sor- 
ghum growing  the  same  result  would  be  seen  if  sugar  depended  on  hap- 
hazard production  on  farms,  as  an  accident  rather  than  incident  of 
sirup-making.  Plainly  the  only  hope  for  sorghum  sugar  is  found  in  fully- 
equipped  factories,  with  all  the  aid  of  the  Ughest  practical  skill,  scien- 
tific discovery,  and  American  genius  for  obviating  the  disability  of 
high-priced  labor  by  economic  pi^ocesses. 

SOBGHUM  IN  THB  CENSUS. 

The  gradual,  slow,  uneven  progress  of  sorghum  is  seen  in  the  last  three 
census  enumerations.  In  1860  the  distribution  of  area  was  quite  gen- 
eral— ^rather  small  in  the  South  except  in  Tennessee,  and  more  general  iu 
Ohio,  Indiana,  Illinois,  Iowa,  and  Missouri,  these  central  corn-growing 
States  producing  much  more  than  half  of  all  the  simp  in  the  country . 
As  in  the  case  of  other  exceptional  and  scattered  crops  some  allowance 
must  be  made  for  omissions.  There  were  probably  8,000,000  gallons 
made  in  1859.  In  1860  there  was  found  a  general  enlargement  of  area, 
especially  in  the  South. 

The  census  was  somewhat  incomplete  in  1870  in  the  South,  even  in 
returns  of  cotton,  and  an  allowance  of  15  or  ^  per  cent  should  be  made 
for  that  region,  and  probably  5  to  10  in  the  North.    There  were  prob- 
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^ly  nearly  18,0100,000  gallous  produced  in  the  United  States.    Theoeii 
8U0  of  1880, for  the  year  1879,  is  doubtless  substantially  oorrect,  making 
L'8,444,202  irallons.    In  1883  the  product  may  have  reached  30,000,000 
though  this  is  BOt  a  year  of  average  summer  temperature. 
The  oensus  exhibit  of  sirup  production  is  as  follows: 


Stetos  and  Territories. 


MiMiaclnifictU  . 
RboilelsUiifl... 
Couuvcticiit.... 

NewYortc 

Kew  Jeney ... 
I'eDnnylvamii .. 

l>eUfr«re 

HarylAnd 

VlrrinU... 

Haxih  Carolina 
South  Carolina 

Georgia 

Florida. 


Alabama... 
HlMlMippi 
Ixmiaiaua .. 
Texas 


Arkansas 

Tennessee  .... 
west  Virginia. 

KMBtuoky 

Oliio. 


Michigan. . 
Indiana ... 
Illinois.... 
Wisconsin. 
Minnssota. 
Iowa 


Missouri. 

Kansas... 

Kebraska 

CaUliorftU 

Oregon... 

Nerada  .. 

Colorado  .. 

Arizona.. 

Dakota... 

Idaho  . — 


New  Mexico 

Utah 

Washington. 


Total. 


1880. 


20 

395 

.516 

396 

22,749 

1,613 

907 

221.270 

2<».475 

.51,041 

103,400 


55.658 
1,497 


112,412 
115.604 
701^663 


1, 


a56,705 

779, 076 

86,953 

Sai,049 

806.589 

19,854 

14, 178 

211,513 

700.111 

87.656 

23.497 

.5.52 

315 


SO 


1.050 
25,475 


6, 749, 123 


1870. 


2P 

0,832 

7. 882 

17,424 

213,373 

65.908 

28,563 

329,155 

621,855 

183,585 

874,  027 


267,260 

07,500 

180 

174.509 

147,203 

1,254,701 

780,829 

1, 740, 4<S 

2,023,427 

94,080 

a,0S0»212 

1,960,473 

74,478 

38.725 

1. 218, 036 

1, 730, 171 

449,400 

77,  M8 

833 


3,651 


1. 


1,765 

§7,446 

612 


16,050.089 


18^ 


18 


110 
1.134 

VM 
09,797 

as^ix 

19.837 
5H,SS 
984,11* 
281,}42 
981,10! 

1M« 
1.163,431 

i,Me.w 

38.T77 

432, 05» 

l,m» 

t,77&S13 

817,1ft 

X.23I,8B 
108,510 

2,285,993 
8tille 

541^310 
2,064.00 

4,m» 

1.428,471 

246,  OIT 

S,4fi» 

359 
3,327 

5,771 

I7»ei2 

26 

?-M 

51,221 

1,472 


98,444,203 


Ohio  A88|BSS09s'  setusns.— Tbo  Obio  returns  are  less  defective 
than  tbose  of  some  otUer  States.  Ih  principal  crops  the  defioicncy  k 
rar^y  more  tlian  10  per  cent.  In  sorghum,  the  sirup  reported  is  lesfi 
by  one  fifth  than  in  the  United  States  census.  From  18G2  to  1871,  in 
elusive,  the  record  made  is  as  follows: 


Years. 


1863 

1863 

1«64 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

Total.. 

..  ■  ■       ■  ■  * 


Acres. 


80,872 
31,255 
29,802 
37, 042 
43. 101 
17,804 
25.258 
53, 317 
28.450 
23,072 


8H063 


Simp. 


OaUma. 
2,700.071 
2,347,578 
2. 855. 832 
3. 903, 751 
4. 006, 089 
1,359.800 
2,004.055 
1, 777. 100 
2, 187, 6t3 
1.S17.042 


25,404,557 


TieM  per 

acre. 


87.5 
75.1 
00.3 

107 

109 
70.5 
TO.  3 
33.3 
93.3 
7&8 


80.6 


Sagar. 


27,StI« 

38,512 
67.  OW 
.55.147 

30. »» 
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Through  the  war  period,  when  the  preuiium  on  gold  made  molasses 
high,  the  area  of  sorghum  was  high,  declining  abruptly  in  1867.  In  die 
year  1869  an  exceptionally  large  area  was  covered,  but  the  yield  was 
very  smalf,  the  season  being  very  unpropitious — wet  and  backward  in 
spring  and  cold  in  summer.  The  ton  succeeding  years,  1872  to  1881, 
witnessed  a  decline  in  the  area  and  rate  of  yield,  with  only  a  shadow  of 
sugar  in  the  exhibit : 


Years. 


1872 

1873 

1874 

1875 

1876 

1877 

1»78 

1879 

1K80 

1881 

Totiil. 


ACTOB. 


12,032 
0,426 
12,108 
12,772 
15,020 
16,104 
16,305 
13,621 
11,632 
7,030 


128,750 


Simp. 


968,130 

602,314 

012,316 

028, 786 

1,185,235 

1, 180. 255 

1. 273. 048 

1, 010, 654 

869,075 

402,191 


Yield  per 
acre. 


74.9 
73.4 
75.8 
72.7 
74.4 
73.3 
7a  1 
74  2 
74.8 
^  62.1 


0, 512, 904 


73.9 


Sugar. 


Pounds. 

34,5tW 

36,846 

35^010 

21,808 

25^074 

7,507 

11,000 

8,836 

7,S88 

7,733 


197,008 


The  above  shows  that  sorghum  is  unpopular  in  Ohio,  and  in  danger 
of  being  discarded,  unless  it  shall  promise  in  the  fiiture  something  more 
than  sirup. 

IKDIANA.— This  State  has  only  recently  organized  a  system  of  crop 
returns.  The  area  in  sorghum  is  not  given,  but  the  gallons  of  sirup  pro- 
duced are  thus  stated : 

GalloB». 

1878 .....:...  1,094,342 

1879 1,588,232 

1880 939,020 

1881 , 791,377 

The  figures  for  Indiana  in  the  census  are  one-fourth  larger.  The  same 
tendency  to  decline  as  in  Ohio  is  shown  between  1879  and  1882.  As 
to  sugar,  Mr.  Binard,  the  State  statistical  agent,  says  that  ^^  very  little, 
if  any,  is  made."    Acreage  is  not  reported. 

IX.LINOIS. — ^The  Illinois  assessors  report  a  reduction  in  area  like  that 
which  occurred  in  Ohio  and  Indiana,  which  was  doubtless  a  reaction 
from  tiie  failure  to  realize  the  extravagant  expectations  raised  by  iiyu- 
dicious  enthusiasm  for  sugar  production.  The  secretary  of  the  Illinois 
department  of  agriculture,  S.  D.  Fisher,  reports  that  he  has  "  no  statis- 
tics of  sugar  made  from  sorghum,"  but  adds,  <^  the  success  of  the  sugar 
factory  at  Champaign  will  doubtless  give  an  impetus  to  the  industry  in 
this  State."    The  Illinois  returns  are  as  follows : 


Years. 


1877 *... 

1878 

1879 

1880 

1881 

188i! 

Total 


Acres. 


19,885 

14,638 

17,883 

9,825 

8,263 

18,757 


88,701 


Yield  per 
aere. 


OoUont, 
88.6 
80.3 
78.2 
64.7 
55.3 
59.4 


67.1 


Simp. 


OaXtom. 
1,327,194 
1,  I7i,  548 
1,309,4<M 

456,714 
816, 8K! 


5, 620, 936 


This  makes  an  average  of  67  gallons  to  the  acre.  The  average  for 
1881,  55.3  gallons,  shows  how  the  yield  declines  in,  an  unfavorable  year 
for  corn. 


-^m^  ^ 
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MniKSSOTA. — Beyond  the  Mississippi^  where  immigration  has  been 
rapid  and  the  increase  in  cultivated  ai*ea  is  wond^il,  Uie  sorghum  area 
has  been  increased.  The  qpnunissiouer  of  statistics  of  Minnesota  reports 
the  following  figures  for  sorghum: 


1870 

M71 

isn 

1873 

M74 

1875 

1876 

urn 

M78 

187» 

1880 

1881 

1888 

Total. 


ACTM. 

Sirup. 

Yield  pmr 
acre. 

CMong. 

GaUom, 

727 

51.«88 

7L1 

«03 

37,736 

42.3 

850 

78,005 

oao 

747 

53,226 

7L3 

1,140 

60.505 

60.7 

1,534 

70,470 

4&0 

1,086 

72.480 

42.8 

2,200 

140,153 

63.7 

3,207 

320,660 

102.8 

5,033 

446,046 

8&8 

6.914 

662,837 

05.9 

7.306 

684,066 

02.5 

6,102 

500,634 

62.3 

38,548 

3,206^604 

83.3 

Sogir. 


Focmif. 
Kooereportei 
Da 
Do. 
Da 
Da 
Da 
Da 
Da 
Do. 
Da 

3.  S3 

4.m 

1,1U 


8,0 


Mr.  H.  H.  Young,  statistical  agent  for  Minnesota,  writes  as  follows 
concerning  the  obstacles  to  sugar-making  in  the  northern  region,  and 
the  ezi)eriments  yet  to  be  made : 

Up  to  1874  the  cane  raioed  here  was  a  common  aorghnmy  that  did  not  folly  ripen 
in  thie  climate,  and  the  oimp  made  from  it  was  qnite  disaffreeable  to  the  taste.  Id 
1874  Mr.  C.  F.  Miller  onoceeded  in  growing  a  variety  caUed  Early  Amber,  which 
ripened  well,  and,  aided  by  Mr.  8eth  H.  Kenney,  he  mannfactnred  from  it  duing 
that  and  two  foUowing  yean  a  fairly  good  simp.  In  1876  they  snceeeded  in  impror* 
:ing  the  qnality  by  a  renning  process,  and  also  mannfactnred  a  tolerably  good  qnidity 
<of  sngar.  Their  processes  being  made  pnblio  were  adopted  by  others,  and  better 
mills  and  apparatus  were  also  introduced  about  this  time,  all  6f  which  tended  to  gire 
the  indnsti^  a  boom,  and  during  the  three  succeeding  years  there  was  a  largely  in- 
creased production  of  both  simp  and  sugar.  In  1879  Capt.  RusseU  Blakelir,  one  of 
our  prominent  capitalists,  anxious  to  iuaugurate  the  industrr  for  the  good  of  the 
State,  built  an  ezpensive  mill  and  refinery  at  Faribault,  which  was  not  completed, 
howeyer,  in  time  for  operation  to  its  full  capacity  that  year,  as  in  the  two  that  fol- 
lowed. The  su^ar  and  sirup  made  there  were  of  excellent  quality,  and  met  with 
ready  sale,  but  ine  neighbonng  farmers  could  not  be  induced  to  grow  and  deliTef 
cane  enough  to  keep  the  factory  fully  employed  eyen  during  the  ^ort  season  allowed 
for  the  manufacturing,  and  the  establishment  was  accormngly  closed  up  on  the  ex- 
piration of  the  season  of  1881.  This,  with  other  discouraging  ciroumetanoes,  led  to 
a  falling  off  in  the  acreage  planted,  and  the  cold  summer  of  1^,  foUowed  by  a  wone 
season  and  damaging  eany  frosts  tnis  year,  will  no  doubt  lead  to  a  further  rednctioo 
in  next  year's  planting.  This  industry  has  not  so  far  been  generally  successfol  io 
Minnesota,  but  a  moyement  is  now  on  foot  to  introduce  here  the  coltiyation  of  sngtr 
beets  and  the  manufacture  of  sugar  therefrom,  and,  as  I  am  informed  by  a  gentlemio 
who  is  familiar  with  that  industry,  the  machinery  and  apparatus,  to  a  great  extent, 
is  fdso  adapted  to  the  manufacture  of  sorghum  simp,  and  it  is  proposed  to  combine 
the  two ;  tnat  is,  to  use  the  factory  during  September  for  the  sorghum  until  the  beeti 
are  ripe  and  fit  for  use  in  October. 

The  difficulty  in  obtainiDg  a  sufficient  quantity  of  the  raw  materialt 
which  was  foreshadowed  by  Dr.  Jackson  and  experienced  disastroofilj 
in  every  attempt  made  in  this  country  to  manufacture  beet  sugar,  is 
repeated  again  in  the  above  initiatory  experiment  in  the  manu&tnie 
of  sngar  from  sorghum.  It  is  a  difficulty  that  will  ever  exist  in  indas- 
tries  not  fully  established,  and  can  only  be  avoided  by  control  of  the 
cultivation  by  the  manufacturers. 

Kansas. — ^This  State  has  had  an  exceptional  increase  of  cultiToted 
area,  in  which  the  sorghum  acreage  has  shared.  Tlie  product  of  sirop 
is  higher  per  acre  than  for  any  other  Stated  The  total  quantity  in  1879 
23  reported  at  2,721,459  gallons,  while  the  United  States  census  reports 
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or  the  same  year  but  1,429,470  gallons.  As  in  other  States  the  census 
Igures  are  uniformly  greater  than  the  State  returns,  this  exceptional 
Lifiference  excites  a  suspicion  of  inflation  for  which  there  is  no  necessity 
tt  80  productive  and  progressive  a  State.  However,  the  State  figures 
jre  as  follows : 


Years. 


W4 

W5 

376 

377 

878 

379 

ffiO 

Ml 

»3 

»S 

ToUl 


Acres. 

Simp. 

Yield  per 
acre. 

Gailong. 

GaUoM. 

44,103 

912, 125 

64.7 

23,026 

2, 642, 612 

110.4 

15,714 

1,782,475 

110.3 

20,784 

2, 890, 131 

115 

20.292 

2,333,506 

115 

23.665 

2,721,459 

115 

32.945 

3, 787, 635 

115 

45,628 

3, 800, 440 

85.5 

68,678 

0,181,020 

00 

102,042 

5, 000, 000 

49 

866,877 

31,500,263 

85.9 

Sagar. 


Poundt. 


'600.000 
600,000 


*  EstimAte. 

Mr.  James  M.  McFailand,  the  statistical  agent,  explains  that  the  large 
Qcrease  in  1883  was  not  for  sirup  or  sugar,  but  for  forage  purposes, 
^  at  least  50,000  acres  being  devoted  to  the  growing  of  the  plant  for  that 
purpose"  in  the  western  part  of  the  State,  where  it  is  found  to  endure 
Irought  better  than  coiti.    He  says: 

Sugar  has  been  made  this  year  from  sorghom  for  the  first  time  in  the  history  of  the 
tate,  its  mannfacture  being  confined  to  two  points,  Hutchinson  and  Sterling.  The 
rorks  at  these  two  places  are  now  in  perfect  working  order,  and  are  running  up  to  their 
ciU  capacity.  Of  sugar  manufactured  at  Hutchinson  and  Sterling  90,000  pounds  have 
een  disposed  of  to  refineries  in  Saint  Louis,  and  the  remainder  of  the  600,000  pounds  is, 
understand,  under  contract  to  Eastern  houses.  Great  preparations  are  being  made 
»r  next  year,  and  it  is  the  universal  belief  that  the  production  of  1884  will  be  very 
ftrse.  Both  establishments  are  contemplating  the  erection  of  refineries  in  connection 
riuk  their  works.  The  State  board  of  agriculture  estimates  that  there  are  from  2,000 
9  2,500  manufactories,  large  and  smaU,  in  the  State  where  sirup  is  made  from  sor- 
hum.    Many  of  these  willflfttempt  the  manufacture  of  sugar  next  year. 

VALUE  OF  THE  CEOP.  ' 

What  is  the  value  of  the  sorghum  crop  t  It  cannot  be  denied  that  tlfe 
(lant  has  been  an  acquisition  to  America,  and  that  it  has  qualities  which 
rill  enable  it  to  maintain  its  existence  in  the  list  of  permanent  crops  in 
American  agriculture.  It  is  probably  the  most  valuable  of  the  list  of 
slants  introduced  by  the  Department  of  Agriculture.  It  cannot  be  said 
hat  it  has  grown  into  great  prominence.  The  increase  in  the  area  of 
om  in  1883  has  been  at  least  equal  to  five  times  the  existing  breadth 
f  sorghum.  There  must  yet  be  material  increase  before  the  latter  occu- 
des  1  per  cent,  of  the  area  of  maize.  But  it  has  already  attained  a 
reater  annual  value  than  buckwheat.  It  is  worth  nearly  as  much  as 
be  rye  crop,  and  more  than  a  third  of  the  value  of  the  barley  product, 
lie  present  acerage  is  principally  used  for  simp,  which  may  be  valued 
1 36  cents  per  ^ftUon,  and  held  to  be  worth  about  $10,000,000.  Possibly 
,000,000  bushels  of  seed  may  be  utilized,  mostly  in  sections  where  com 
i  cheap,  worth  not  over  30  cents  per  bushel,  or  $1,500,000.  It  is  not 
xtensively  used  for  forage  except  in  limited  locations,  and  $1,500,000 
lay  more  than  cover  that  item.  The  sugar  is  as  yet  a  small  figure  in 
be  account.  Gnieentire  value  of  the  crop  may  be  roughly  estimated  at 
13,000,000  without  a  probability  of  any  considerable  departure  from  the 
ctnal  value. 
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Its  future  will  largely  depend  on  the  success  of  the  sugar  experiment 
Commercial  sugar  comes  almost  equally  from  the  cane  and  the  heet. 
The  latter  has  been  a  development  of  Europe,  the  congenial  home  of 
roots,  during  the  present  century.  The  former  is  fairly  sncoessfiil  on 
our  Southern  border.  The  beet  may  yet  be  produced  on  our  Nortiieni 
border,  in  regions  of  reliable  summer  rainfall  and  suitably  low  temper- 
ature.  There  is  a  vast  area  between — the  home  of  Indian  corn — where 
sorghum  matures  and  develops  a  large  content  of  sucrose.  The  only 
contingent  of  success  in  obtaining  crystallized  sugar  is  an  economic  one— 
a  question  of  the  cost  of  labor  in  growing  and  manufacturing.  In  twenty- 
five  years  the  people  of  the  United  States  will  require  4,000,000,000 
pounds  of  sugar  annually,  nearly  half  the  present  commercial  prodnct 
of  the  cane  and  the  beet;  and  the  demand  will  increase  the  price,  so 
that  it  is  probable  that  in  the  future^  if  not  immediately,  the  sugar  of 
the  United  States  will  be  produced  within  the  national  borders,  of  cane, 
aorghum,  or  beet,  and  prooably  of  all  three  combined. 

If  anything  shall  prevent  an  early  consummation  so  much  desired  it 
will  probably  be  the  current  exaggeration  which  makes  sorghum  a 
"bonanza,'^  expectations  extravagantly  raised  that  cannot  possibly  be 
realized,  and  losses  incurred  through  faith  in  visionary  schemes.  Theo- 
rists must  give  place  to  practical  men,  backed  by  abundant  dollars. 

AMEEICAN  COMPETITIOil  WITH  EUROPEAN  AGRICULTUl^ 

The  diminished  production  of  European  agriculture  during  the  past 
ten  years,  and  an  increase  of  population  in  the  same  period,  have  caused 
enlarged  demands  upon  the  surplus  bread  and  meat  products  of  other 
continents.  The  reduction  of  the  home  supply  has  resulted  from  uniie^ 
vorable  seasons  rather  than  any  extensive  loss  of  area  in  cultivation. 
In  Great  Britain  the  discouragement  of  continued  failure  has  somewhat 
ciroumscribed  the  wheat  area.  These  losses  have  fallen  mainly  on  the 
agriculture  of  Western  Europe. 

While  bad  seasons  were  followed  by  worse  in  Europe,  a  series  of 
exceptionally  productive  years  was  enjoyed  in  this  country.  A  surplus 
of  food  products,  always  large,  therefore  became  still  larger,  and  a 
promii^t  share  in  the  required  supply  was  furnished  by  the  United 
States.  At  the  same  time  our  railway  transportation  rates  were  wisely 
*  reduced  to  render  possible  this  increased  movement.  The  result  was  an 
unusual  foreign  export  of  wheat,  corn,  and  meats,  sold  at  lower  rates 
than  European  formers  could  afibrd  to  accept,  when  their  operations 
became  unprofitable,  profits  were  absorbed,  capital  wasted,  and  in  many 
cases  bankruptcy  followed.    Bents  declined  and  leases  were  given  np. 

For  years  the  pressure  of  this  hardship  has  bprne  heavily  upon  Euro- 
pean agriculture!  discontent  has  increased  and  remedies  have  been 
sought  in  a  change  of  cropping,  scientific  and  mechanical  aids  to  pro- 
duction, in  Government  assistance  and  protection.  But  improvement 
has  been  slow  in  comings  '  Almost  the  first  crumb  of  comfort  to  the 
foreign  farmer  was  the  disaster  to  American  crops  in  1881.  This  revived 
the  hope  that  the  ability  of  the  United  States  to  produce  an  unlimited 
surplus  was  overstated. 

A  royal  comnaission  was  appointed  in  Great  Britain  in  1870  to  con- 
sider the  question  of  agricultural  distress,  which  has  continued  its  work 
from  year  to  year,  and  sent  commissions  to  this  country,  whose  rei>orti) 
have  been  at  intervals  made  public.  There  has  been  much  t^k  of  thk 
distress  and  its  causei^  a  little  unwilling  reduction  of  rents,  and  a  wait- 
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kig  for  hopodfor  amelioration  from  natural  causes  and  the  swing  of 
events. 

Tbe  foreign  farmer  is  still  anxious  to  know  whether  the  United  States 
can  continue,  with  a  rapid  increase  in  population  to  be  fed,  this  cheap 
supply  of  the  food  requirements  of  Europe.  This  immigration  adds  1x) 
the  number  of  our  farmers,  and  so  tends  to  increase  the  supply;  yet 
the  proiKWtion  of  farmers  to  those  in  other  ooenpatious  is  gi'adually 
becoming  less,  and  will  continue  to  de<Tease  unless  causes  tending  to 
break  down  other  industries  should  intervene  and  crowd  the  ranl^  of 
agricultural  laborers.  The  proportion  of  agriculturists  among  the  occu- 
pations was  47.35  per  cent,  in  1870  and  44.10  in  1880.  When  it  shall  be 
still  less,  agriculture  will  be  more  remunerative  than  at  present.  In 
those  States  in  which  the  proi>ortion  of  farmers  is  least  their  annual 
income  is  highest,  and  vice  versa. 

The  intelligent  American  farmer  understands  that  the  domestic  demand 
is  immeiisurably  of  more  importance  to  him  than  the  foreign.  £ven  dur- 
ing this  era  of  heavy  exportation  of  the  raw  products  of  agriculture^  the 
home  consumption  of  cereals  has  been  90  per  cent,  of  the  entire  produc- 
tioD.  Meats,  more  concentrated  products,  will  better  bear  expectation, 
and  may  be  shipi>ed  abroad  when  grain  shipments  may  be  unprofitable. 
The  extension  of  wheat-fields  westward  will  enable  producers  to  export 
wheat  for  many  years  to  come,  if  prices  should  be  high  enough  to  afford 
a  profit,  but  in  the  fbrm  of  flour,  to  retain  the  milling  profit,  rather  than 
as  erode  grain«  Cheese  will  continue  to  be  sent  abroad  largely,  and 
butter  might  be  if  a  larger  proportion  of  "gilt-edged''  should  be  pro- 
duced and  means  provided  for  keeping  it  in  perfect  condition. 

The  constant  improvement  in  implements,  and  the  gradual  advance 
in  progressive  methods  in  the  older  States,  tends  to  increase  the  rate  of 
yield  of  wheat,  while  the  extension  of  the  culture  in  the  new  lands  leads 
towards  reduction.  It  is  a  mistake  to  suppose  that  the  larger  part  of 
our  wheat  is  growa  beyond  the  Mississippi,  or  that  the  heaviest  yields 
are  in  the  new  lands,  or  that  spring  wheal  will  ever  exceed  in  quantity 
the  winter  wheat  of  the  United  States.  Spring  wheat  takes  the  lead 
in  pioneer  farming,  and  declines  inevitably  as  systematic  ihnning  comes 
in,  at  least  in  all  localities  in  which  soil  and  climate  favor  fall  or  winter 
sowing. 

In  short,  the  farmers  of  the  United  Stuies  are  not  anxious  to  gain  or 
to  x)6rpetuate  the  reputation  of  furnishing  breadstuffs  cheaper  than  any 
other  civilized  nation,  though  doubtless  they  can  do  it  if  they  try. 

German  and  French  farmers,  as  well  as  British,  have  been  for  some 
years  feeling  the  pressure  of  this  competition.  The  city  and  country 
press  of  those  countries  has  teemed  with  discussions  of  the  situation, 
and  writers  on  national  and  x>olitical  economy  have  treated  the  subject 
at  length  in  pamphlets  and  serials.  A  collection  of  this  matter  has 
been  made.  It  has  been  examined  with  some  care,  and  salient  points  in 
it  have  beeti  sought,  and  translations  made  by  the  Department.  A 
digest  of  this  matter,  as  brief  as  it  could  well  be  made«  with  extracts, 
is  presented  in  tbe  following  pages.  There  will  be  found  much  food  for 
thought  by  the  intelligent  American  &rmer  in  the  article,  though  it  is 
necessarily  fragmentary  and  incomplete,  as  a  treatment  of  the  great 
questions  of  niral  and  national  economy  involved  in  the  subject  of 
American  competition  with  European  agriculture. 
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To  show  the  progress  made  iu  exportation  of  products  of  agricukoie 
in  a  half  centnry  or  more,  the  following  figures  from  the  records  of  tlie 
Bureau  of  Statistics  are  given : 


Year  ended  Jane  30— 

Valao  of  ox- 
porUoftlo- 
mestic  mer- 
chandise. 

Yalne  of  ex* 
porta  of 

pxtklnctA  of 
doraestic 

agricnlUue. 

Percent 

of  pro- 

dacu  of 

tare. 

1 
1820* 

DoUart. 
51, 683,  GIO 
58, 524, 878 
111,660,561 
134, 900, 233 
316,242,422 
455, 208, 841 
823,946,353 
883, 925, 047 
733,239,732 

DcOart. 

41.657.673 

48,095,184 

92,548v067 

108, 005, 713 

256,560,972 

361.188,483 

683,010,976 

729,650,016 

652,219,619 

8010 

IKJO* 

82.  IS 

1840* 

82.C 

1850 

80.  M 

1860 ^ 

1870 

8L14 
79.34 

1880 „.., 

82.99 

1881 

82.  SJ 

1882 

75i31 

*  Year  ended  September  30. 

The  increase  in  number  of  farms,  in  improved  (or  tillable)  acres,  and 
in  the  total  area  of  land  in  fiurms  is  thus  shown  firom  the  records  of  the 
national  census: 


1850 
I860 
IH70 
1880 


Ifinnberof 
fuina. 


1,440,078 
2,044,077 
2,650,985 
4,008,907 


ImproTod. 


Aeru. 
U8, 032, 614 
163, 110, 720 
188,021,099 
284,771,042 


TMlL 


Aeru. 

299, 660,  «4 
4A7,212.S» 
407.78^M1 
696,061,6^ 


The  product  of  com  is  nearly  three  times  as  much  as  in  1849,  while 
the  wheat  aggregate  is  more  than  four  times  as  large.  The  progress 
in  grain-gowing  has  entirely  outstripped  the  advance  in  populi&oD. 
It  is  shown  from  the  census  exhibits  as  follows,  though  it  should  be  re- 
membered that  the  com  crop  in  1869  was  a  comparative  failure,  25  per 
cent,  less  than  the  acreage  would  have  yielded  in  a  good  year : 


Ymn. 

Com. 

Wbeat 

1849 , 

1850 

Bughslt. 

602,071,104 

838,792,742 

760,944,540 

1,754,501,676 

BuMt, 

lOO,48SsM 
17S,]Oifi4 

J869 „ 

1879 , ^.... 

287.745, » 
456.483Ll^ 

The  nations  most  affected  by  competitive  exportation  from  the  United 
States  are  Great  Britain,  France,  and  Gharmany.  To  show  the  principal 
American  exports  to  those  nations,  tiie  following  tables  have  been  pre- 
])ared  from  Reports  of  Commerce  and  Navigation,  excluding  the  minor 
articles,  which  might  extend  the  list  without  enlarging  much  the  toI- 
umc  of  quantity  or  value. 

In  the  past  ten  years  the  exports  to  France  have  averaged  $58,457,12i 
a.  trifle  more  than  the  imports.  The  exports  to  Germany  have  average<l 
$57,713,236;  thei  mports,  $44,526,702.  Great  Britain  and  Ireland  (tlie 
"United  Kingdom'^)  have  been  the  best  customers,  buying  annually  t« 
the  value  of  $374,088,360,  and  sending  in  return  to  the  United  States 
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goods  worth  $160,627,212,  showing  a  difference  of  over  $213,000,000  per 
annum. 

An  examination  of  the  details  of  this  trade  will  illustrate  the  bearing 
of  comx)etition  upon  the  agriculture  of  these  countries : 


Value  of  all  exporta. 

Valoe  of  all  imports. 

Years. 

Great  Britain 
and  Ireland. 

France. 

Germany. 

Great  Britain 
and  Ireland. 

France. 

Germany. 

1873 

$316, 861, 874 
345,359,584 
317,  lU,  142 
336,052,050 
345,961.055 
387.430,730 
348,828,439 
453,706.497 
481, 135, 078 
408, 347, 155 

$33, 781, 600 
42,904,311 
33,632,727 
39,792,702 
45, 139, 918 
56,819,138 
89,669,627 

100, 063, 044 
94,197,451 
50,010,818 

$61,  tm,  047 
62,993,225 
50,466,025 
50, 629, 072 
58,107,433 
54,809,845 
57, 057, 245 
57,062,263 
70,188,252 
54,228,968 

$237, 298, 218 
180,  M2. 813 
155, 297, 944 
123, 373, 281 
113, 734,  258 
107, 290, 677 
108,538,812 
210,613.694 
174.493.738 
195,588,692 

$33,977,200 
51,691,896 
69, 773, 148 
50.959,577 
47,556,292 
43,378,870 
50,084,601 
60,344,412 
69,806,375 
88,897,606 

$61,401,756 

1874 

43,909,852 

1875 i... 

1876 

1877 

40,247,712 
35,319,462 
32,509,366 

1878 

34.790,103 

1879 

35,519,818 

itsao 

52,211,237 

1881 

62, 989, 181 

1882 

56,368,542 

Total.... 

8,740,883,604 

584^571,242 

677,132,360 

1,600,272,127 

566,069^977 

45,267.028 
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THE  BRITISH  COMMISSION  REPORT. 

In  18S0  was  issued  the  first  report  of  the  assistant  commissioucrs, 
Messrs.  Clare  Sewell  Eead  and  Albert  Pell,  upon  the  elements  of 
American  competition,  l^om  observations  and  investigations  made  in 
this  country  in  the  autumn  of  1879.  They  gave  prominence  to  the 
spring- wheat  section  of  the  Northwest,  hinting  at  its  methods,  and  de- 
scribing the  mode  of  selling  and  delivering  gi^in,  and  attempting  to 
estimate  the  cost  of  cultivating  an  acre  of  wheat  by  operations  which, 
"  though  the  very  reverse  of  barbarous,  are  simple  in  the  extreme." 
They  assumed  as  a  fair  average  of  this  cost,  including  carriage  six  miles 
to  a  railroad  station,  ten  dollars  per  acre.  Of  the  cost  per  bushel  they 
said:  "The  yield  of  wheat  in  the  United  States  over  a  long  series  of 
years  appears  to  have  just  exceeded  12  bushels  per  acre.  For  the  year 
1879  the  yield  is  returned  at  13.1  bushels.  With  a  yield  of  12  bnshds 
the  Western  farmer  could  deliver  from  his  wagon  at  the  depot  without 
loss  at  38.  6d  a  bushel  of  60  pounds,  or  2Ss.  a  quarter  of  ^0  x>ouDds, 
which  is  20  pounds  short  of  the  English  weight  of  5  centals.  The  nor- 
mal price  of  wheat  in  America  oil  the  east  coast  will  range  not  with  the 
cost  of  production  on  the  farms  immediately  surroundiug  the  great  cen- 
ters of  x)opulation  and  industry,  but  with  the  value  of  land,  labor,  and 
money  in  the  new  land  of  the  West,  plus  the  varying  cost  of  inland 
freight.  As  it  is  true  that  the  center  of  population  and  industrial  em- 
ployment in  the  United  States  is  with  certainty  and  rapidity  moving 
westward,  it  is  equally  true  that  the  cultivation  of  wheat  is  nomadic, 
and  advances  not  in  front  of  this  movement,  but  in  the  same  direction, 
and  is  regarded  by  the  farmers  as  more  profitable;  in  other  words, 
cheai>er  when  conducted  on  virgin  soil  at  a  distance  from  the  point8  of 
consumption  than  in  the  exhausted  districts  from  which  they  migrate 
and  give  place  to  a  population  for  whom  they  have  to  find  breadStoE 
Any  estimate,  therefore,  of  the  prime  cost  of  American  wheat  in  Eng- 
land will' depend  materially  on  the  cost  of  supply  from  the  West."  The 
average  cost  of  transportation  from  Chicago  to  New  York,  for  five  years, 
.per  quarter  of  eight  bushels  (480  pounds),  they  make  3s.  5<f.  by  lake  and 
canal,  and  6«.  lOd.  by  all  rail;  the  ocean  tmnsportation,  4^.  9^  per 
quarter. 

The  cattle  ipdustry  is  considered  in  this  report  mainly  with  reference 
to  the  great  herds  of  the  ranches  on  the  plains  and  in  the  valleys  of  t^e 
Bocky  Mountain  system.  The  facts  are  fairly  presented,  usually  with 
a  good  degreeof  judgment  and  appreciation  of  governing  circumstances. 

Two  years  later,  Mr.  John  Clay,  jr.,  a  member  of  the  Boyal  Commis- 
sion on  Agriculture,  made  a  supplementary  report.  He  had  made  ft 
report  on  California,  in  1881,  in  which,  as  a  result  of  absorption  of  the 
infiated  views  of  production  prevailing  in  San  Francisco  commerdal 
circles,  he  expressed  the  opinion  that  the  official  average  of  annuid  es- 
timates for  a  period  of  years,  viz,  12  bushels  per  acre  for  the  whole  cooii' 
try,  was  too  low.  The  modesty  of  such  an  assumption,  from  a  curaoiy 
glance  at  a  few  wheat  fields,  and  casual  talks  with  wheat  buyers,  is  iK^t 
altogether  a  unique  exhibition,  or  unknown  to  American  crop  reporters 
of  limited  means  of  observation.  But  after  the  great  depredation  in 
the  yield  of  18S1,  he  changed  his  mind^  and  fixed  tl^e  average  at  ^^ 
bushels, ''  a  little  above  the  official  estimate.''  In  the  report  of  1882, 
which  evinces  a  knowledge  of  the  factors  of  profitable  agriculture,  iwd 
an  intelligent  appreciation  of  the  agricultural  situation  in  this  country, 
he  takes  a  hopeful  view  of  the  effect  of  American  competition,  declines 
to  believe  that  Western  wheat  can  be  laid  down  in  Liverpool  with  profit 
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at  $1.25  per  bushel  iu  the  years  of  the  future,  and  *^  has  no  hesitation 
in  saying*  that  its  intluence  upon  British  agriculture  has  been  exagger- 
Hted.''  He  admits  that  pork  can  and  will  be  produced  more  profitably 
here  than  in  Ji^ugland,  but  holds  that  our  cattle  ranges  are  already 
crowded,  and  that  the  death-rate  of  the  preceding  winter  resulted  from 
this  cause  more  than  from  the  severity  of  the  winter.  He  says  of 
them  : 

Wo  hear  a  great  deal  about  the  vast  herds  of  the  Western  States,  but  wheu  seen 
they  are  a  miserable  elass  of  scalawags,  an  unthrifty  race,  and  their  effect  upon  Brit- 
ish  agriculture  is  small  indeed. 

Yet  he  admits  they  "  fill  up  a  gap,"  and  "  supply  a  certain  class  of  the 
lM)pulation,  and  allpw  the  better  class  of  the  stock  to  be  exported," 
and  declares  that  there  is  an  insatiable  craving  for  a  better  quality  of 
meat  among  the  meat-eating  races  of  the  world,  and  to  this  cause  is 
attributed  the  recent  increase  of  prices. 

A  more  thorough  knowledge  of  the  facts  would  have  pointed  out  the 
reduction  of  the  coru  yield  of  1881,  following  a  winter  of  heavy  losses 
of  cattle  in  the  Territories,  as  the  most  potent  factors  in  the  remarkable 
advance  of  1881-'82. ,  He  says  concerning  the  meat  problem : 

If  the  British  farmer  will  not  improve  his  stock  and  keep  pace  with  the  demand  for 
better  grades  of  all  classes  of  beef  and  muttou,  he  will  surely  lose  the  day;  but  if  he 
goes  ahead  and  does  all  that  lies  in  his  power  to  maintain  his  reputation  as  the  cattle 
raiser  and  feeder  of  the  world,  justly  proud  of  his  pre-eminent  position,  then  he  need 
not  fear  American  comx)etion  so  much.  Almost  boundless  though  the  territory  of  the 
transatlantic  stock  raiser  may  be,  we  must  ever  remember  that  on  the  very  best  graz- 
ing lands  of  America  it  will  take  more  than  two  acres  to  do  the  work  of  one  at  home; 
while  out  on  the  prairie,  on  the  arid  plains  of  Colorado  and  Wyoming,  it  will  often 
require  the  grass  product  of  50  to  100  acres  to  keep  an  animal,  while  in  good  wild  land 
it  is  estimated  that  a  steer  will  need  10  to  15  acres  to  carry  it  through  the  year. 

Belative  to  the  claim  of  great  profit  in  "  bonanza  wheat  farming,'^  he 
i-ejTorts  as  follows : 

He  clears  a  fair  return,  but  seldom  makes  a  fortune.  I  know  of  large  wheat  farms 
on  the  prairies  which,  with  all  those  stories  of  cheap  production  and  great  prices,  have 
scarcely  paid  interest  and  expenses,  instead  of  making  their  owners  gigantic  fortunes, 
as  they  snould  have  done  at  the  above  figures.  The  evidence  in  California,  where 
the  most  leviathan  wheat  farms  in  the  world  are  met  with,  is  conclusive,  on  this  point 
and  I  venture  to  say  that  most  of  the  large  wheat  farms  on  the  prairie  will  eventually 
&il,  as  nearly  aU  large  farms  have  done  in  this  country.  There  are  men,  of  course, 
who  can  caiTv  through  gigantic  operations  of  any  kind,  but  the  average  result  will 
be  failure.  If  the  American  farmer  can  get  no  more  than  40«.  per  quarter  for  his  finest 
wheat*  in  the  Liverpool  markets  it  will  be  a  sa<l  day  for  him.  It  in  his  only  strong- 
hold. The  British  farmer,  when  wheat  fails  him,  has  other  strings  to  his  bow.  Our 
experience  of  fanning  is  that  the  principal  products  of  the  farm,  and  more  esi>ociany 
wheat,  are  delivered  to  the  consumer  at  a  little  over  cost  of  production. 

AUSTRIA-HUNOABY. 

The  eflfect  of  Amencan  competition  upon  Austria-Hungary  is  consid- 
ered in  a  pamphlet  published  in  Vienna,  entitled  Die  AmerikanUchs 
ConcurrenZj  by  Dr.  Alexander  Peez,  member  of  the  Austrian  Beichs- 
rath. 

He  recognizes  the  fact  that  Great  Britain  is  super-industiial;  that  her 
steady  aim  is  superiority,  if  not  supremacy,  and  the  opening  of  all  the 
markets  of  the  world  to  the  products  of  her  manufacture.  He  hints  at 
international  protection  against  American  and  Enssian  competition  and 
thinks  Great  Britain  should  have  taken  the  initiative,  and  asked  a  re- 
duction of  the  taxiff  upon  manufactures  in  compensation  for  the  privi- 
lege of  exchanging  free  of  excise  the  raw  products  of  agriculture. 

Instead  of  this,  he  remarks  that  British  mei^ures  only  were  consid- 
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ered,  aud  that  tlie  interests  of  other  countries  were  disregarded ;  instead 
of  this,  a  union  of  Great  Britain  suid  lier  dependencies  was  broached,  to 
be  protected  by  differential  taritls.  The  idea  was  to  obtain  breadstoifs 
aud  all  raw  material  from  the  British  Colonies. 

The  author  has  no  doubt  about  the  motives  that  prevented  the  adop- 
tion of  this  policy  by  Great  Britain.  He  sees  in  cheap  grain  a  stimulus 
to  English  manufactures — "a  powerful  means  for  forti^ing  her  indus- 
tries and  commercial  sovereignty."  He  declares  it  is  the  "regular 
Manchester  policy,"  which  is  followed  so  closely  by  the  ministry,  to 
protect  the  manufacturing  interest  by  low  prices  of  bread  that  will 
render  possible  low  wages  of  labor,  and  that  hereafter  England's  wheat 
fields  *'  will  lie  in  America";  and  that  while  the  home  grower  of  wheat 
is  sacrificed  a  small  concession  is  made  to  the  agrii^ultural  interest  in 
the  protection  of  the  more  profitable  branch  of  rural  industry,  meat  pro- 
duction, by  ]<nterdicting  free  trade  in  American  meat  throngh  annoying 
restrictions  upon  it^  importation.  He  recalls  the  fact  that  British  in- 
dustries "grew  up  under  the  pressure  of  a  wheat  price  of  60«.  to  65*. 
per  quarter,"  and  has  been  sustained,  since  the  era  of  free  commeraal 
competition,  by  reduction  in  the  price  of  wheat  and  meat^  equivalent  to 
an  increase  of  20  to  25  per  cent,  in  the  wages  of  English  laborers. 

Farmers  in  England  have  acquiesced  in  low  prices  tor  wheat  and 
meats,  and  foreign  farmers  have  accepted  still  lower  prices,  to  sustain 
the  policy  of  dominating  the  manufacture  of  the  world  and  controllintr 
its  commercial  distribution.  "London,  Liverpool,  and  Manchester,^ 
says  the  essayist,  "which  were  once  the  dearest  markets  for  food  sup- 
plies, are  now  the  cheapest  in  all  Western  and  Central  Europe."  He 
recognizes  the  truth  that  competition  with  the  industries  of  tiie  world 
requires  low  rates  of  wages  and  prices  of  raw  materials,  and  that  Ameri- 
can and  Russian  underselling  of  food  products  is  strengthening  British 
industries  and  increasing  the  competing  power  of  their  products  in  the 
markets  of  the  world.  He  concludes  that  England  rejoices  in  the  fact 
of  American  competition  in  the  wheat  supply,  and  has  "  forged  out  of 
the  great  production  of  America  a  new  weapon  against  the  continental 
industries."  He  apprehends  that  the  present  pressure,  assumed  to  be 
due  to  the  prosperity  of  British  industries,  will  soon  be  "  more  keenly  felt 
by  other  European  countries;  that  these  industries  will  more  fully 
monopolize  the  neutral  markets;  that  English  statecraft  will  in  stiU 
greater  degree  be  the  tool  of  the  industrial  interests;  that  English  com- 
mei*cial  policy,  quite  in  opposition  to  the  proclaimed  principle  of  Maisser 
faire'  will  attempt  still  more  obstinately  to  open  all  markets  for  itself 
and  to  crush  out  all  competitors."  He  instances  such  interference  with 
the  trade  of  Austria-Hungary,  and  thinks  the  neighboring  States  must 
come  to  the  conclusion  that  in  their  trade  endeavors  they  "will  meet 
with  a  rival  who,  while  he  raises  the  standard  of  free  trade  by  Gov- 
ernment action,  shapes  his  commercial  policy  to  an  exceedingly'  selfish 
end." 

He  concludes.that  as  America  and  Eussia  are  independent  of  foreign 
markets,  and  Great  Britain  takes  possession  of  the  markets  of  the  world, 
that  France,  Germany,  Austria-Hungary,  and  smaller  states  should  form 
a  union  to  countervail  these  three  great  ])owers — a  union  for  high  for- 
eign duties  and  low  internal-revenue  taxes.  In  fine,  he  arrives  at  tbo 
conclusion,  in  international  economy,  that  the  meat  upon  which  Great 
Britain  thrives  may  prove  a  poison  to  the  Central  European  natioDS. 
The  following  extracts  are  fiom  translations  from  his  work  on  Ameri- 
can competition : 

Tlio  Austrian  iudustrialist^  never  have  disclaimedtbeir  solidarity  with  the  faruien 
of  tbo  monarchy.    As  early  as  1864  Ihc  **  Society  of  Austrian  Industrialists"  dcvokil 
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a  scries  of  papers  entitled  ''  Coinmorcial  Policy"  to  the  relation  of  the  iudustrios  io 
sigricuUure.  It  ^VH^  an  oriufinal  work  ;  for  Um  motto  was  chosen  an  aphorism  of  tlio 
then  Vic«-Presideut  Collereao  Mannafeld :  ''Anything  that  hrings  a  return  of  value  is 
an  industry." 

This  is  a  striking  recognition  of  agriculture  as  the  greatest  branch  of  industry  in 
Austria,  Indeed,  in  no  other  country  are  the  interests  of  agriculture  and  the  indus- 
tries so  thoroughly  identified  with  each  other  as  in  Austria-Hungary.  Not  only  that 
tho  trade  industries,  as  everywhere  else,  obtain  the  greater  part  of  their  raw  materials 
from  the  farm,  hut  in  many  cjisps  the  intimate  relationship  between  agriculture  and 
the  industries  is  shown  by  the  fact  that  one  man  devotes  himself  to  the  two  Muds  of 
pursuits.  The  manufactuvo  of  sugar,  the  milling  industry,  the  distillers,  the  brew- 
eries, the  malt  industry,  <fcc.,  are  specimens  of  agricultural  industries. 

Any  danger  threatening  Austro-Hungarian  a|[ri>iculture  will  likewise  fill  with  con- 
cern the  Austro-Hungarian  industries,  and  thereiore  the  latter  must  consult  with  tho 
former  about  the  best  means  to  avert  the  danger,  and  lend  a  willing  hand  to  apply 
them.  Thedanger  to  which  we  allude  is  the  competition  resulting  from  the  enormously 
increased  raw  pro<luction  of  the  United  States  and  Canada. 

As  early  as  187*3  small  quantities  of  American  wheat  ajipeared  in  the  market^s  and 
mills  of  Northern  Bohemia.  At  the  same  time  considerable  quantities  of  lard  and 
bacon  came  to  us,  and  so  great  was  the  offeot  of  even  their  first  appearance  that, 
while  in  1670  Austria-Hungary  exported  1G5,000  meter  zentners  of  these  articles,  in 
1874  150,000  meter  zentners  were  imported,  the  American  products  having  gone  so  far 
as  Pest h.  Since  then  Austrian  commercial  history  further  records  the  fact  that  in 
1879  American  wheat  was  sold  in  the  markets  of  Trieste  and  Finme,  the  export  ports 
of  the  Hungarian  grain  trade;  and  that  in  1880  the  pressed  yeast  factories  about 
Pilsen  consumed  iiboat  30,000  meter  zentners  of  American  corn,  while  in  Heichenb^rg 
American  apples  have  become  a  staple  market  article. 

If,  hitherto,  these  shipments  were  but  occasionally  made,  it  may  be  explained  by 
the  fact  that  the  products  of  American  soil  were  principally  sent  to  Western  Europe, 
where,  particularly  in  Great  Britain,  which  conntry  had  been  disappointed  by  repeated 
crop  failures,  they  were  sold  at  a  paying  price,  and  found  an  almost  unlimited  market. 
Feeling  secure  in  consequence,  we  did  not  duly  record  the  first  intimations  of  danger. 
In  the  mean^time,  however,  American  agricultural  production  has  assumed  so  exten- 
sive proportions,  and  the  American  products  have  so  fully  established  themselves  in 
the  market-s  of  Western  Europe,  that  tho  Americans  have  learned  to  know  the  advan- 
tages of  so  great  an  amount  of  exports,  and  have  therefore  made  suitable  prejiara- 
tions  to  this  end ;  and  it  requires  but  little  gift  of  prophecy  to  foretell  that  even  crop 
failures  in  America  can  hardly  permanently  check  the  stream  of  shipments,  now  that 
it  is  started,  and  that  when  England,  France,  and  the  rest  of  Europe  have^ood  crops 
tho  preasnre  of  American  competition  must  become  simply  enormous,  and  this  pressure 
will  not  only  curtail  the  sales  of  Austro-Hungarian  products  abroad,  but  under  certain 
circumstances  will  even  become  dangerous  to  our  farming  interests  at  home. 

Whence  this  sudden  competition?  Why  this  giant  growth  of  American  exports? 
How  is  it  that  great  distances  have  been  overcome  with  such  ease,  thus  making  it  pos- 
sible for  the  orox>8  of  the  New  World  to  be  poured  out  over  Europe  t  Will  these  ship- 
ments be  permanent  f  And  what  effect  will  they  have  upon  the  condition  of  agricult- 
ure in  Europe,  and  particularly  in  Austria-Hungary  ? 

PROSPECTIVE  CONTINUANCE  OF  COMPETITION. 

In  the  foregoing  investigations  we  attempted  to  show  that  the  ordinarily  active 
hindrances  to  American  agriculture — want  of  cai>ital  and  labor — do  no  longer  exist; 
the  former  has  been  completely  removed  by  the  rapid  internal  growth  of  capital,  and 
tho  latter  has  been  materially  improved  by  the  emigration  firom  the  eastern  part  of 
the  Ifnitod  States  to  the  western,  by  European  immigration  to  the  Union,  by  the  gen- 
eral use  of  machinery,  and  by  the  custom  of  the  proprietors  of  large  farms  to  discharge 
their  farm-hands  at  the  first  fall  of  snow. 

On  the  other  hand,  American  agriculture  has  to  contend  with  several  drawbacks 
which  are  a  rarity  in  Europe,  at  least  in  the  central  and  the  western  pait  of  it.  We 
will  mention,  for  example,  the  depredations  of  the  grasshoppers  and  other  insects, 
which  often  destroy  entire  crops  in  the  best  wheat  regions — Minnesota,  Oregon,  lo\v:i, 
and  Missouri,  even  in  Utah,  Arizona,  Nevada,  Montana,  Idaho,  and  Wyoming.  The 
North wejst  sometimes  HutlVi*s  from  severe  cold,  the  mercury  often  falling  as  low  as  'M 
degrees  and  more  in  the  shade.  There  all  depends  upon  a  timely  fall  of  rain.  In 
California  and  in  the  prairies  there  is  a  lack  of  good  water;  often  a  drought  prevails, 
mnch  to  tho  detriment  of  stock-raising.  These  disa<l vantages  cannot  bo  denied,  but 
as  thoy  have  not  hitherto  hindered  tho  phenomenal  progress  of  agriculture,  tliey  will 
l)o  coiUiolled  in  tho  future.  A  statement,  which  is  quite  strange,  but  often  met  with, 
claims  that  the  extension  of  railroads  and  their  great  increase  iu  number  have  e.aus(;d 
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a  gi-eater  anuual  rainfall  in  the  West,  and  that  the  frequent  crop  failures  in  England 
during  the  last  decades  are  attributable  to  the  attraction  of  rain,  caiiaed  by  the  great 
number  of  railroads.  More  serious  than  any  of  the  troubles  mentioned  above  is  tb« 
I'^vct  that  the  United  States  owes  her  condition  to  compete  in  Europe  to  certain  Hm- 
ited  sections  of  country  which  of  late  years  have  been  given  to  the  plow.  IJow,  after 
the  cream  has  been  skimmed  off  these  lands,  the  impetus  of  competition  will  becom« 
all  the  weaker,  since  America  really  practices  exhaustive  agriculture.  It  is  said  thAt 
one  sees  small  armies  equipped  with  horses  and  tools,  and  guided  by  the  railroads. 
Knddeniy  appear  in  the  prairies;  they  encamp  after  the  manner  of  uomads,  plow  the 
.ground,  sow,  harC'est,  and  ship  their  crops,  discharge  the  greater  part  of  their  farm- 
hands at  the  beginning  of  printer,  re>employ  them  at  a  more  favorable  time  in  tbe 
following  year,  and  thus  continue  until  the  exhausted  soil  refuses  to  recover;  tJiis 
condition  of  affairs  being  but  transitory-. 

This  description  is  just  only  in  so  far  as  the  large  farms  of  the  distant  newly-set- 
tled West  are  concerned ;  certainly  is  it  but  natural  that  extensive  (exhaustive)  a^- 
culture  should  obtain  in  regions  just  refen*ed  to.  The  exhaustion  of  the  soil  generally 
does  not  take  place  until  after  the  expiration  of  a  considerable  length  of  time,  this 
depending,  of  course,  upon  the  quality  of  the  soil.  Often  wheat  is  raised  upon  the 
same  field  for  five,  ten,  yes,  twenty  ancl  more  years  in  succession.  The  interpolatiou 
of  a  chance  crop  serves  to  lengthen  the  i>eriofl.  Frequently  it  is  preferable  to  com- 
pletely exhaust  the  soil  and  then  to  take  up  new  hind ;  that  is,  the  ii<dd  is  ohsnged. 
not  the  crop.  It  is  a  plan  which,  of  course,  cannot  }ye  meaenred  by  the  standard  of 
Enjopean  agriculture,  which  is  founded  upon  pennanent  conditionn  and  works  out 
permanent  conditions.  The  statements  as  to  the  extent  of  the  i*eserve  land  f<u*  HQch 
agricultural  methods  do  not  agree.  We  do  not  t*!ut)  to  give  their  figures,  but  our 
opinion  is  that  the  Americans,  for  the  purpose  of  making  useful  less  favorable  le- 
gionny  have  applied  the  requisite  methods,  and  that  there  still  are  of  this  kind  of 
land  in  both  the  United  States  and  in  Canada  free  areas  which  do  not  presage  » 
speedy  cessation  of  tlie  heavy  exports  of  grain.  In  the  mean  time,  however,  inten- 
sive tarming  is  practiced  by  the  sterling  small  farmers,  and  inrmin^,  as  it  is  car- 
ried on  in  Illinois  and  generally  in  the  older  settlements  of  the  Mississippi  Vallej, 
must  not  be  confounded  with  the  nomadic  operations  of  the  Northwests  In  Illinois 
toniay  there  is  a  yield  per  acre  of  0.9  meter  zentner,  which  does  not  differ  very  mach 
from  the  general  average  of  8.3  meter  zentner  per  acre  in  England.  Though  a  rob- 
bing culture  (exhaustive  culture)  is  carried  on  in  parts  of  America,  and  though  in 
others  the  proper  care  is  not  yet  bestowed  upon  the  meiins  of  replenishing  the  lost 
parts  of  the  soil,  yet  we  must  expect  that  the  commercial  shrewdness,  the  energy,  sod 
the  great  capital  of  the  Americans  will  suggest  different  methods  as  soon  as  ^at  prsc- 
ticed  hitherto  becomes  less  profitable.  The  latter,  we  repeat  it,  is  not  the  offspring  of 
poverty  and  ignorance,  but  of  cool  calculation.  Increasing  population  will,  as  ithis 
done  elsewhere,  lead  to  more  extensive  farming,  and  in  the  continually  increasiiif; 
Jierds  we  see  the  mediators  which  will  improve  the  soil  and  render  (possible  and 
accomplish  a  transition  to  more  intensive  methods. 

For  the  present,  however,  we  can  see  nothing  in  the  xieculiar  agricultural  methods 
of  the  American  which  might  within  the  next  ten  or  twenty  years  (and  further  than 
this  we  need  not  now  look  ahead)  cause  a  slackening  of  Americiin  competition  abroad. 
When  we  consider  that  the  Mississippi  Valley,  fruitful  tliroughout,  though  thinly  pop- 
ulated in  thenorthcm  and  eastern  ixirtions,  is  six  times  as  large  in  area  as  France ;  when 
we  learn  that  Texas,  with  a  population  of  two  millions,  could  produce  enough  bread 
and  meat  to  supply  the  sixty-seven  millions  of  population  of  Germany,  England,  and 
Wales,  and  Atkinson  assures  us  that  the  United  States  have  200,000,000  of  acres  of 
land,  or  81,000,000  hectares  suitable  for  raising  Indian  corn,  yielding  over  S.OOO.OtX) 
bushels,  or  1,275,000,000  meter  zentner — ^that  is,  three  times  the  present  crop ;  further- 
more, the  profits  of  American  agriculture  are  estimated  by  experienced  men  to  be  from 
20  te  25  per  cent.,  and  if  this  is  a  confirmed  proof  of  the  high  returns  in  the  fiscal  year 
ending  June  30,  1880;  10,459  kilometers*  of  new  railrosHls  were  built,  and  fhrther, 
22,500  kilometers  were  projected — ^then  we  cannot  attach  much  imx>ortance  to  the 
obiections  mentioned  above. 

The  crumbs  of  comfort  Europe  has  derived  from  certain  troubles  in  the  system  oi 
transportation  have  likewise  proved  to  be  a  delusion  and  a  snare. 

By  the  export  of  cereals,  gains  are  made.  These  gains  invito  immigration  and  in- 
crease of  population;  thereby  the  number  of  domestic  consumers  in  the  United  Stat«s 
is  increased.  This  causes  a  decreasing  percentage  in  tlie  araonnt  of  gram  set  aside 
for  exportation.  Therefore,  tiie  equilibrium  bei  ween  America  nnd  Europe  will  iuevi- 
tably  be  restored.  All  this  is  not  oulj'Hirictly  logical,  but  it  is  incontrovertible;  ooly 
no  one  can  make  anythiug  out  of  the  conclusiou  one  is  compelled  to  draw  from  such 
preniirtCK.  In  the  mean  time,  we  may  all  be  dead  and  gone.  The  former  *•  equilibrinm" 
might  still  obtain,  had  it  not  been  disturbed  by  the  un philosophical  energy  and  trade 

*One  kilometer  =:  0.6214  mile. 
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policy  of  tbo  Aiuoricaus;  aud  even  if  wo  do  not  fortify  ourselves  with  au  approxima- 
tively  similar  energy,  the  equilibrium  will  sooner  or  later  be  again  est-ablisned — but 
without  us,  against  us,  and  over  the  ruins  of  existing  economic  conditions,  not  to  say 
of  existing  states  and  countries. 

INTERNATIONAL  PROTECTION. 

Great  Britain  is  superindustrial.  Her  commercial  ]>olicy  is  simple^  its  object  being 
the  opening  of  all  markets  to  the  product  of  the  English  IndustrleM.  lu  her  x>o1icy  she 
lias  not  been  altogether  unfair,  since  she  granted  to  other  countries,  t^oo,  the  free 
market  she  demanded.  Whether  or  not  this  feature  is  more  ostensible  than  real,  we 
shall  not  discuss  here.  We  liave  shown  above,  in  speaking  of  the  restrictive  meas- 
ures adopted  by  England  with  regard  to  the  importaticm  ot  live  stock  from  the  Con- 
tinent and  from  the  United  States,  that  the  measures  of  British  trade-policy  are  only 
so  long  in  force  as  British  interests  are  thereby  furthered;  yet  is  it  undeniable  that 
Great  Britain  has  opened  wide  her  porta  for  agricultural  prtxiuct^,  and  thus  has  given 
the  venders  an  opportunity  to  pay  approximately  at  lea^t  for  their  purchases  of  Eng- 
lish manufactures  in  agricultural  products. 

The  other  two  great  powers,  on  the  contrary  (Russia  and  the  United  States),  have 
from  the  beginning  taken  a  difi'erent  stand.  They  force  their  way  iuto  commerce, 
flood  Enrojie  with  t&Tm  products,  and  then  close  their  markets  to  European  manufact- 
uies.  Europe  would  overlook  a  few  bad  features  arising  from  the  wholesale  shipments 
ftom  Bussia  and  America,  and  receive  with  open  arms  their  production,  if  the  latter 
could  only  be  paid  for  by  European  manufactures.  The  trouble,  the  injustice,  lies  in 
the  want  of  reciprocity. 

Under  these  circumstances,  an  international  prot<ection  against  American  and  Rus- 
sian competition  would  h^ve  1>ecn  in  order,  and  the  initiative  ought  to  have  been 
taken  by  England,  the  heaviest  recipient.  If  she  had  united  with  the  Central  Eu- 
ropean States,  and  had  asked  of  Russia  and  of  the  United  States  a  reduction  of  their 
enormously  high  protection  tariff,  by  way  of  compensation  for  allowing  the  crude 
products  of  those  two  countries  to  enter  as  heretofore,  free  of  duty,  or  with  a  slight 
duty  on  them,  then  a  demand  like  this  might  have  been  successfully  entertained. 
Russia,  owing  to  her  critical  condition,  would  hardly  have  resisted  very  long.  But 
such  an  initiative  was  not  taken.  When  3>rotection  against  the  commercial  policy  of 
Russia  and  America  was  spoken  of,  only  British  measures  were  thought  of  in  England. 
The  idea  then  was  broached  of  making  the  United  States,  by  a  duty  upon  the  produc- 
tions of  her  soil,  help  to  pay  oft'  the  real  estate  indebtedness  of  Ireland ;  furthermore, 
a  nnion  of  Great  Britain  and  her  dci>endencies  was  discussed,  which  was  to  be  pro- 
tected by  differential  tariffs.  At  a  meeting  held  in  June,  1881,  Stanly  Hill  said :  "  We 
ought  to  import  our  grain,  our  breadstuffs,  and  everything  that  can  be  produced  in 
our  colonies,  from  these  colonies  only ;  and  the  latter  ought  to  buy  all  the  industrial 
wares  they  need  from  England,  their  mother  country.  Then  America,  France,  and 
Russia  will  sjieedily  enough  drop  their  tarift's." 

But  all  these  propositions  were  not  favorably  receiveil ;  and  he  who  knows  the 
commercial  policy  of  England,  and  particularly  that  of  the  liberal  ministry,  cannot 
long  be  in  doubt  as  to  ♦he  motives. 

If  we  examine  these  conditions  and  consider  the  peculiar  position  of  the  three  lead- 
ing economic  powers — Russia  and  America  l)eing  independent  of  foreign  markets  as 
far  as  the  products  of  agriculture  and  of  the  industries  are  concerned,  in  fact  shutting 
themselves  off  from  the  European  industries  while  Great  Britain  looks  up  every  market 
for  manufactures  in  the  world  and  takes  x>o«sessiou  of  it  for  her  fast-grown  indus- 
tries^it  would  seem  important  that  France,  Germany,  Austria-Hungary,  and  the 
nmaller  states  should,  by  means  of  a  nnion,  try  to  countervail  those  three  great 
]>owers.  They  ought  first  to  form  among  themselves  a  union  with  high  foreign  unties 
and  low  internal-revenue  taxes,  from  this  vantage-gronnd  to  treat  with  those  powers 
for  mutually  free  conditions. 

This  idea  for  forminj;^  a  central  European  union  is  not  a  new  one,  but  its  execution 
lie<i  wholly  in  the  political  field,  and  only  a  due  appreciation  on  the  part  of  the  leaders 
or  very  great  calamities  will  tend  to  remove  the  natural  hindrances  and  op]>osition 
to  this  plan.  The  more  distant,  therefore,  the  time,  the  morc's  the  pitj'.  When  in- 
ternational aetiou  takes  place  with  regard  to  American  competition,  the  more  neces- 
sary is  home  protection  by  means  of  streugthcniug  aud  concentrating  all  productive 
factors. 

We  come  to  the  conclusion :  It  may  be  well  or  not,  but  the  different  states  are  more 
and  more  assuming  the  character  of  large  corporative  unions  (not  to  sOjy  **  business" 
corporations),  for  the  purpose  of  securing  the  greatest  possible  share  of  earthly  goods 
for  all  classes  of  society.  The  two  great  Anglo-Saxon  states,  of  which  one*  by  the 
end  of  this  «^entnry  will  have  100,000,<JOO  population,  and  the  other  (with  its  colonies) 
ovi-r  3iX»^000,000.  are  ali'cady  beginning  to  steer  into  this  channel,  and  are  eompelliny; 
by  their  competition  other  body-politics  to  follow  Ihtir  esamivk'.     llo  that  does  not 
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w  isli  to  step  back  anti  bo  cnishctl,  must  keep  up.  Quiesoouce  and  roinanc^  are  disap- 
poaiiu^  froul  the  world.  Tlio  old  states  of  the  Continent  must  appropriate  a  drop 
of  the  American  blood.  Cberishcd  dreams  and  ancient  pre  indices  are  uo  longer  tenable. 
How  will  the  overburdened  bear  up  in  this  cruel  race-track*  And  will  there  be  any 
room  left  for  the  support  of  national  bickerings? 

In  the  sixteenth  century  American  competition  mined  the  mining  indnstries  of 
Kiurope,  changed  the  direction  of  the  world's  commerce,  brought  abont  by  the  iii- 
ereascd  amount  of  precious  metals  a  revolution  in  i)rices,  transH)rmed  the  social  cou- 
ditious,  and  prepared  the  terrible  civil  war  of  the  seventeenth  century — the  thirty 
rears'  war.  May  the  competition  of  America  in  the  nineteenth  century  lead  to  more 
lappy  results.  No  doubt  it  is  the  greatest  economic  event  of  modern  times.  If  it 
will  prove  a  blessing  or  a  curse  depends  ui)on  the  good  judgment  and  energy  witli 
which  the  Goveniments  and  pcoi)les  of  Europe  will  me^'tit. 

A  CRISI?4  IN  GERMAN   AGRICL^LTURE. 


i 


A  pamphlet  written  by  Max  WirtL,  and  published  at  Berlin,  entitled 
Krisis  in  der  LandwirtJischaft  und  Mittel  zur  Hillfe,  admits  that  a  crisis 
in  agriculture  has  come,  calling  for  prompt  dnd  radical  measures  of 
relief.  The  following  quotations  indicate  fairly  his  views  of  the  situa- 
tion: 

Agriculture  is  at  present,  so  far  as  production  of  grain  is  concerned,  in  a  crisis  sncli 
as  has  not  occurred  in  the  nistory  of  husbandry  since  the  introduction  of  steamships 
and  railroads.  From  1876  to  1879  Great  Britain's  croi>s  were  a  succession  of  failures, 
and  in  the  latter  year  a  like  calamity  extended  over  the  greater  part  of  the  European 
continent.  In  the  United  States,  in  consequence  of  an  exodus-like  movement  of  the 
working  classes  to  the  West  and  to  the  Northwest,  every  summer  since  1876  shows  a 
greatly  increased  acreage  of  grain.  Aside  from  this  the  United  Stat<?s  have  been 
blessed  since  1876  with  uninterruptedly  good  crops,  so  that  from  year  to  year  the  in- 
creasing, enormouB  surplus  of  grain  has  been  sent  to  Europe.  This  exi)ort  durinfr 
the  winter  of  1878-^79  surpassed  tnat  of  any  previous  year  because  the  demand  in  Europe 
w^as  greater  than  usual,  and  because  the  facilities  for  transportation,  both  on  the  sea 
and  on  the  land,  are  more  perfect  and  extended  than  ever  before.  It  is  estuuated 
that  in  France,  during  187y-'80,  the  demand  in  grain  was  eqnivalent  in  value  to 
600,000,000  francs,  and  that  of  Great  Britain  was  not  much  less.  As  Germany,  Austria- 
Hungary,  and  other  European  countries  likewise  had  short  crops  in  1879,  the  total 
demand  loi  Europe  was  estimated  in  round  numbers  at  1,000,000,000  marks.  Tb<' 
greater  part  of  this  demand  was  supplied  by  the  tJnited  States,  the  remainder  by 
Kussia  and  India,  the  latter  country  having  had  an  excellent  crop  in  1879.  In  addi- 
tion to  this,  on  account  of  Improved  means  of  transportation,  American  exports  of 
meat  were  very  much  increased.  After  the  intix»dnction  of  refrigerators  for  shipplBg 
fresh-killed  meat,  a  fleet  of  steamers  was  built,  constructed  for  the  special  purpose  of 
transporting  live  animals.  On  this  account  the  exports  of  the  United  States  in  meat 
and  live  stock  alojie  reached  the  enormous  sum  of  1^87,000,000.  These  phenomenal 
exports  have  just  but  fairly  begun,  and  there  is  no  telling  how  long  they  will  continne. 
Of  course,  we  must  remember  that  those  countiies  raising  grain  principally  may  have 
crop  failures  too,  and  a  temporary  check  may  be  experienced.  The  grain  areas  of  iht 
United  States  extend  over  too  many  degrees  of  longitude  and  latitude  to  have  uniform 
weather  throughout;  and  as  the  weather  is  not  uniform  even  in  Europe,  it  cannot  be 
expected  to  be  so  in  America.  Besides  this,  Russia  and  India  enter  into  considera- 
tion. It  will  not  be  long  before  Australia  will  enter  the  ranks  of  those  who  sopplr 
grain  and  meat,  and  willcompete  with  the  European  farmer.^  At  the  pi-esent  rat43  an 
overproduction  may  be  the  consequence  in  the  wheat-growing  States  of  the  West, 
which  may  result  in  a  crisis,  and  many  farmers  would  probably  turn  their  attention 
to  the  production  of  other  crops. 

The  inferences  which  the  writer  draws  from  existing  facts  are  briefly 
as  follows : 

1.  Tlie  circumstances  under  which  America  produces  grain  ai*e  so 
favorable  as  to  make  the  cost  of  production  33^  per  cent,  less  than  an 
average  in  Europe  j  that  the  wheat  areas  are  extending,  and  that  iu 
consequence  of  improved  means  of  communication  the  rates  of  trans- 
))ortation  are  lower  than  in  Europe,  and  are  expected  to  be  still  further 
reduced. 

2.  That  Russia,  by  the  improvement  of  her  agriculture  and  the  intra- 
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duction  of  the  steam-plow  and  other  approved  farm  machinery,  and  better 
facilities  for  commercial  interconrse,  has  been  a])le,  tlioufi^h  surpassed 
by  the  rivalry  of  America,  to  increase  her  j^i-ain  exports  to  the  value  of 
4(K),<)00,0()0  marks  annually,  and  that  I'^gypt  and  India  have  also  entered 
the  list  of  countries  which  send  their  suiplus  to  Europe. 

3.  As  a  result  of  improved  means  of  transportation,  a  eliange  in  tliQ 
international  sup])ly  of  cattle  and  meat  has  been  wrought,  which  is  as- 
suming enormous  proportions,  serving  to  check  the  upward  tendency  in 
the  price  of  meat,  and  thus  proving  a  permanent  good  to  the  working 
classes  of  Europe. 

4.  That  as  a  result  of  these  changes  in  international  trade  in  grain, 
meat,  and  cattle  the  farmers  of  Central  and  Western  Europe  are  attacked 
by  a  competition  which  threatens  to  reach  a  crisis  to  be  met  by  organized 
measures  for  relief. 

5.  That  the  recently  enacted  tariff  and  hampered  railway  transporta- 
tion are  injurious  to  consumers,  especially  the  working  classes,  and  even 
to  the  small  farmer,  because  they  lull  his  fears  and  prevent  his  resort- 
ing to  more  eftective  measures  of  relief. 

G.  An  important  remedial  measure  is  the  improvemc^nt  of  inland  navi- 
gation^  reducing  cost  of  transportation  and  lessening  effectively  tlie 
burden  of  marine  competition. 

7.  Another  measure  of  relief  is  the  construction  of  a  network  of  local 
railroads,  and  securing  by  law  the  privilege  of  laying  the  tracks  of 
tributary  railways  on  the  public  roads. 

8.  That  the  present  position  of  capital  favors  in  a  liigh  degree  such  an 
undertaking  as  the  establishment  of  a  system  of  intercommunicating 
railways. 

9.  That  canals  should  be  built  on  an  extensive  soale,  for  the  purpose 
of  draining  and  watering  mea<lows  and  fields  and  for  obtaining  water- 
power. 

10.  That  the  price  of  land  is  too  high,  and  if  raised  further  a  crisis 
will  be  precipitated  that  will  result  in  a  great  depreciation  of  land 
values. 

11.  A  belief  is  expressed  that  the  necessary  meat  and  grain  supplies 
of  Central  and  Western  Europe  can  still  be  i)roduced  at  home ;  that  in 
the  small  districts  most  affected  by  competition  there  should  be  a  resort 
to  crops  that  give  a  profit. 

The  author  concludes  with  the  consolatory  view  that  food  from  trans- 
marine sources  cheapens  the  cost  of  living  to  the  poor  and  averts  a 
lK)ssible  danger  of  famine,  and  expresses  the  confident  opinion  that  the 
measures  he  suggests  will  avert  all  the  evil  results  of  competition  to  the 
German  farmers.    He  says: 

Wft  are  of  the  firm  conviction  that  by  tho  vi odorous  a])j)licatioi\  of  tho  remedies 
suggested  onr  farmers  wiU  not  only  bo  able  to  bold  tbeir  own,  bnt  will  positively 
improve  their  (fondition.  Then  an  appropriate,  international  division  of  labor  can  be 
08tabli>hed,  according  to  which  every  section  of  country  can  follow  the  pursuit  re- 
turning the  greatest  profit  for  the  exertions  of  its  population  ;  and  the  great  blessing 
bestowed  upon  the  consumers,  pafrticularly  upon  tne  poor  working  classes  of  Enrope, 
by  the  importation  of  the  surplus  of  the  New  World,  wiU  not  be  alloyed  by  the  curse 
of  impoverished  farmers. 

We  must  remember  that  in  former  times  Europe  was  stricken  with  famine,  returning 
at  regular  intervals  and  assuming  the  terrible  cliaracterof  similar  calamities  not  long 
since  prevalent  in  China  and  in  India,  where  in  the  course  of  a  few  monttil  millious 
of  human  beiiigs  died  of  hunger.  We  must  remember  these  things  in  ordet  to  appreci- 
ate the  boundless  blessings  conferred  upon  the  population  of  Europe  by  the  shipment 
from  transmarine  sources — such  shipments  being  made  quickly  on  account  of  tlie  im- 
proved means  of  transportation — thus  bringing  about  equable  prices,  preventing  too 
great  a  rise  in  those  prices,  and  precluding  for  all  timet)  the  possibility  of  a  famine. 


344  EEPOKT    OF    THE    COMMIHSIONEK    OF    AGKICULTLKE. 

« 

VIEWS   OF   J)R.  PAASCIIE. 

Dr.  H.  PaascLe,  iu  a  seiies  of  articles Jn  the  year-book  of  National 
Economy  and  Statistics,  published  at  Jena,  presents  statistics  showing 
the  decline  in  prices  of  agricultural  products  in  the  pastilecade  through- 
out Europe,  as  a  result  of  heavy  importations,  largely  from  America. 
He  considers  the  effect  of  this  competition  upon  the  profits  of  grain- 
growing  and  meat  production,  and  in  many  instances  the  losses  of 
capital  involved  and  the  imminency  of  further  serious  losses.  The  fol- 
lowing quotations  are  made  from  his  writings : 

The  transatlantic  imports  of  grain,  though  for  some  decades  past  quite  considerable 
in  English  grain  markets,  have  of  late  years  assnmed  astounding  proportioAs;  and 
the  products  of  American  farm  animals  have  likewise  been  crossing  the  ocean  in 
alarming  (]^uantities.  Meantime  in  Central  Europe  an  unusually  languishing  condi- 
tion of  agriculture  is  ohscrv^able ;  so  that  not  ouly  iu  Germany  tlie  agrarians  and  pro- 
tectionists are  clamoring  for  protective  tariffs  for  the  domt^stic  products  of  agricnltai« 
and  farm  animals,  but  even  in  free-trade  England  occasional  demands  for  protectdre 
legislation  are  expressed,  in  order  that  foreign  competition  inif^ht  be  rontrolle4l. 

Depression  of  prices  with  us  is  certainly  not  wholly  due  to  the  direct  import4<)  from 
America,  bat  in  a  great  measure  are  attributable  to  declining:  English  prices,  since, 
by  means  of  our  intimate,  direct  commercial  intercourse  with  England,  our  prices 
are  subject  to  the  same  influences  which  tend  t4y  depress  London  prices. 

Since  1874  the  farming  interests  of  Germany  have  been  suffering  fix>m  •  constantly 
declining  prices  for  farm  products  and  farm  animals.  IJetween  1874  and  1678  then 
was  a  succession  of  poor  crops,  while  in  America  tliev  were  unprecedeutedly  good  for 
this  i)eriod  of  time.  Furthermore,  there  was  in  the  latter  country  a  vast  annual  in- 
crease in  acreage,  particularly  in  wheat.  Vanderbilt  having  succeeded  in  reducing 
the  freight  rates  on  bis  railroads  by  about  66  per  cent.,  the  transportation  cosiU 
across  the  Atlantic  Ocean  having  been  made  much  lower,  and  plans  having  been 
devised  by  means  of  which  fresh  meats  could  be  sent  without  spoiling  across  the 
ocean^  American  grain  and  meat  began  to  appear  in  English  and  German  markets, 
causinj^  a  depression  of  prices  for  the  home  products.  This  comi>etitiou,  however 
damaging  to  the  farming  interests  of  Germany,  it  is  believed,  canixot  be  regarde<l  as 
an  esSibUshed  fact,  since  it  seems  little  likely  that  America  wiU  continue  to  have 
rich  harvests  and  Germany  poor  ones.  Another  fact  to  be  considered  is  this,  that 
American  farmers  having  found  wheat  to  be  a  paying  crop,  they  are  devoting  more 
than  their  usnal  attention  to  wheat  raising,  to  the  neglect  of  other  crops.  If  this 
continues  there  will  be  a  glut  in  the  American  wheat  market,  and  if  the  wheat  crop 
should  be  a  failnre,  the  farmers  would  raise  less  wheat  and  put  in  more  of  the  other 
crops.  Yet,  even  if  these  adverse  circumstances  should  arise,  America  can  still 
successfully  compete  in  German  markets  because  of  the  cheapness  with  which  crops 
can  be  raised  in  the  New  World.  This  is  due  to  the  merely  nominal  price  of  land, 
richpess  of  the  soil,  efiiciency  of  farm  help,  and  the  almost  universal  use  of  improved 
farm  machinery.  So  much  for  the  causes  of  the  languishing  condition  of  Geniian 
agricultnrc. 

If  the  evils  of  American  competition  cannot  be  removed  they  can  at  least  be  lessened. 
The  German  farmer  must  let  go  his  held  on  the  traditions  of  the  past;  he  must  aronsp 
his  energies  and  adapt  himself  to  the  demands  and  circumstances  of  the  times.  Agri- 
culture IS  not  what  it  was  twenty  years,  yes,  even  ten  years  ago.  German  farming 
innst  be  revolutionized  and  that  promptly.  The  cost  of  production  must  be  rednce<l, 
and  this  can  only  be  done  by  labor,  time,  and  money-saving  machinery.  An  inci- 
dental element  of  improvement  in  our  prices  may  l>e  looked  tor  as  soon  a«  the  condi- 
tion  of  English  Agriculture  is  bettered,  for,  as  London  is  the  commercial  metropolis 
of  Europe,  London  prices  intluence  the  i>rice8  in  Germany. 

A  CALIFORNIA  GERMAN'S  VIEWS. 

A  pamphlet  is  published  in  Wismar,  Gennany,  written  by  Mr. 
Hcinrich  Semler,  a  resident  of  California,  to  show  tlie  trufe  significance 
and  real  causes  of  the  Nortli  American  competition  in  agricultural 
products.  It  is  entitled  Duwakre  BedeuUmg  und  dietcirklichen  UrM4*keH 
der  Nord'Ameril'anischen  Gonctirrenz  in  d6r  ianditirthscha/tliehen  Prodite- 

Hon. 

Mr.  O.  Wildbrandt,  of  Pisede,  in  an  introduction  to  this  publication, 
says  it  is  not  to  be  denied,  in  view  of  the  consequences  of  the  American 
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cotnpetitioii  in  their  grain  maikt'ts,  that  Genuan  fariiiorft  have  before 
them  a  hopeless,  dreail-Uispiriuji*:  i)rospcet.  Still  he  is  disinclined  to 
give  ui)  in  despair,  and  asks  his  countrymen  ib  remember  that  Germany 
has  had  a  Thaer,  and  a  Liebig,  and  a  host  of  scientific  men  who  have 
aided  in  the  development  of  their  agriculture.  He  expresses  the  opin- 
ion that  if  the  extension  of  agricultural  area  iir  a  country  thousands  of 
miles  away,  where  a  sparse  population  must  practice  an  extensive 
rather  than  intensive  system  of  culture,  can  endanger  the  achievements 
of  centuries  of  wise  experience,  aided  by  exalted  science  in  the  Father- 
land, then  agriculture  is  a  frail  structure,  liable  to  be  overthrown  when- 
ever cheap  and  broad  acres  of  fertile  soil  in  another  country  should  be 
given  to  the  plow.  Mr.  Wildbrandt  derives  some  consolation  from  the 
fiivX  that  prices  have  in  several  instances  been  lower,  as  follows: 

However,  the  apprehensions  aronsed  in  the  minds  of  many  in  1870  have  begun  to 
lie  .somewhat  cahned,  Rince  the  prices  of  gr&ii^  again  indicate  an  upward  tendency. 
In  PniRsia  the  average  price  of  wheat  per  Berlin  schofTel  (hnshel  reckoned  at  85  pfand — 
pounds)  in  1879  was  8.34  marks,**  exceeding  the  wheat  pric^  for  iMTil  by  2.04  marks; 
1852,  by  1.12  marks;  la^S,  by  0.71  mark;  1H59,  by  0.84  murk;  180!?,  1)^0.03  mark; 
1864,  by  1.64  marks;  1865,  by  1.50  marks;  im\,  by  0.10  mark;  1869.  by  0.18  mark  ; 
that  is,  the  average  price  for  1879  is  higher  than  the  nine  lowest  annual  averages  of 
the  past  two  deca-  es.  This  fact  incontrovertibly  proves  tliat  on  the  whole  the  pro- 
duction of  grain  could  not  have  exceeded  the  consumption  Hufficiently  to  cause  alami, 
particularly  as  1878  was  a  markedly  prosperous  year  .ns  well  in  almost  all  Knropean 
countries  as  in  America.  If  in  fact  the  increase  in  transatlantic  exportation  had 
been  greater  than  the  increase  in  Euroijean  consumption,  it  would  have  found  expres- 
sion after  so  ri<;h  a  harvest  in  an  unusually  low  price  ;  but  the  price  for  1879,  accoixling 
to  statistical  reports,  cannot  be  regarded  as  low.  ♦  ♦  »  Surrounded  by  the  com- 
forting glamour  shea  about  ns  by  the  advantages  of  European  culture,  we  are  accus- 
tomed, from  the  height  of  those  advantages,  to  view  with  polite  contempt  the  *•  con- 
dition of  things  in  America."  •  •  »  g^t  we  should  cormnit  a  most  egregious  error 
of  self-deception  were  we  to  deny  that  **  there  is  another  side"  to  all  these  advan- 
tages, and  if  wo  should  give  up  to  their  influences  our  agriculture  would  lan^ish 
and  our  energies  be  crippled  in  the  same  degree  that  the  less  ameliorated  conditions 
of  American  life  tend  to  stimulate  thrift  and  energy. 

It  is  generally  claimed  and  promptly  admitted  by  every  one  that  the  Americans 
are  more  **  practical"  than  wo  are.  This  seems  rather  surprising,  since  quite  a  large 
percentage  of  the  American  population  is  of  direct  German  origin ;  and  it  is  asserted 
that  the  Germans  in  America,  as  far  as  capacity,  amount  of  work  performed,  and  busi- 
ness push  are  concerned,  are  quite  up  to  the  standard  of  the  representatives  of  any 
other  country.  If,  then,  on  the  other  side,  a  practical  turn  is  developed  in  the  Ger- 
mans, it  only  proves  that  this  quality  is  innate,  and  if  it  is  more  greatly  developed 
there  than  here  it  only  leads  to  the  conclusion  that  the  quality  of  practicalness  is  not 
in  our  environments  subjected  to  the  same  stimulus  as  in  America. 

*  *  *  He  who  careiolly  studies  the  contents  of  this  book  will  at  once  recognize 
what  is  necessary  for  our  farmers  to  do.  It  is  most  valuable  to  us  in  two  I'espects: 
First^  in  that  it  completely  dispels  that  ghastly  apprehension  about  American  com- 
jietition,  such  apprehension  serving  only  to  cripple  our  energies  and  to  confuse  our 
objects ;  and,  secondly,  in  that  it  graphically  describes  so  naany  emulable  qualities  of 
the  Atnericans^  which  we,  in  our  supreme  sense  of  safety,  thus  far  secured  by  our  mon^ 
favorable  conditions,  have  been  ignoring  but  too  long.  Yet,  if  we  resolve  pliably  to 
iulapt  ourselves  to  the  changed  conditions ;  to  wipe  out  practices  hurtful  to  us;  to  en- 
deavor, free  from  prejudice,  to  improve  in  all  we  do,  and  to  look  to  our  own  resources 
for  the  means  with  which  to  oppose  the  pressure  of  the  times,  German  agriculture  will 
no  longer  look  despairingly  into  the  future,  but  energized  anew  will  wing  its  upward 
flight  to  prosperity.  The  superior  advantages  of  social  culture  in  Germany  wiU,  with- 
out doubt,  place  German  agriculture  far  in  advance  of  it«  rival,  and  the  land  of  the 
Thaers  and  Liebigs  will  have  no  canse  to  fear  a  competition  ofi'ered  by  a  country 
which,  though  blessed  with  admirable  political  institutions,  yet  gives  to  husbandry 
a  crude  empirical  attention. 

Nor  is  the  aathor,  Mr.  Semlor,  while  enumerating  th6  superior  advan- 
tages  of  American  farmers,  dispo.secl  to  be  despondent.    His  desire  ap- 

•  One  mark  =23.81  cents. 
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pears  to  be  to  show  bis  German  friends  at  borne  how  American  competi- 
tion can  be  met  and  its  dreaded  consequences  averted.    Ue  says : 

My  desire  ha.s  been  (in  this  book)  to  convince  the  Gcnnan  fiinncrs  that  they  need 
not  fear  American  competition  if  they  wiU  but  upprouriate  the  ielf-icrowfht  ddranieges 
of  the  Ainerieau».  True,  tl^e  latter  have  acquired  their  land  at  a  low  price,  yet  this 
advantage  ia  counterbalanced  by  higher  rates  of  interest  and  higher  taxes ;  trne,tliev 
can  still  practi(*e  exhaustive  farming,  yet  the  prices  of  their  products  are  fib  low  that 
they  enjoy  no  material  advantage  in  this  respect.  Certainly  their  soil  cannot  becoiuf 
uiorti  productive,  and  the  wages  for  farm  labor  are  higher  and  farm  machinery  is  mon 
costly.  And  while  they  did  appear  in  the  German  market  as  dreaded  rivals,  they  di4 
so  by  virtue  of  certain  self-wrought  advantages,  which  I  will  again  briefly  enumerate: 

1.  The  division  of  the  land  into  sectioua,  ranges,  townshiitft^  thus  securing  squares 
and  the  locating  of  farm-houses  to  advantage. 

2.  The  energetic  application  of  improved  machinery  in  all  farm  work'. 
:?.  Sui)erior  implements  for  house  and  field  work. 

4.  The  practical  internal  arransemente  of  the  dwelling-houses,  stables,  and  bam^ 

5.  The  skill,  reliability,  and  endurance  of  the  farm  hands. 

6.  Being  satisfied  with  three  meals  a  day. 

7.  Constant  contriving  how  to  save  time  and  labor  and  the  speedy  application  of 
the  results. 

8.  Division  of  labor  and  pursuit  of  special  branches  of  production. 

9.  Willingness  to  nndertake  and  to  do^  and  a  steady  cuild-like  hope*in  the  '^good 
time  coming." 

10.  Political  freedom  and  its  offspring,  self-government,  which  brings  np  men  who 
are  accustomed  to  self-help. 

11.  The  conservative  mortgage  and  homestead  laws. 

12.  The  great  respect  and  sympathy  ever  cheerfully  shown  by  all  classes  toward 
those  persons  engaged  in  agriculture,  thus  infusing  continually  new  life  into  them. 

13.  The  farmers'  clubs  with  their  oractical  objects. 

14.  The  excellent  organizations  of  commerce  and  collateral  institutions. 

15.  Elevators,  refrigerators,  grain .  exchanges,  common  store-houses,  shippiag- 
honses,  &c. 

16.  The  harmonious  co-operation  of  farmers  and  merchants,  and  the  powerful  aid 
given  by  the  latter  to  agriculture. 

17.  The  low  rates  charged  by  the  railroads  for  freight,  and  the  boilding  of  new  rail- 
roads for  the  opening  np  of  the  agricultural  districts  to  settlement. 

18.  The  ffreat  attention  which  the  press  gives  to  agriculture  and  the  constant  en- 
deavor of  the  press  to  urge  on  the  farmer  in  the  path  of  progress. 

19.  The  absence  of  the  pride  of  caste ;  the  intimate  intercourse  of  all  persons  with 
each  other,  no  matter  of  what  calling,  by  which  the  standard  of  popular  Int'elligeace 
is  elevated,  a  large  fund  of  knowledge  thus  reaching  the  poorer  ^ass  of  farmers. 

20.  The  absence  of  social  ov  other  barriers  among  the  farmers  themselves,  the  latter 
as  a  class  receiving  the  benefits  of  the  iUlvantages  just  enumerated. 

If  we  consider  how  greatly  the  annual  increase  of  population  alone  increases  bread- 
America 
lemand.    We 
United  States 

at  50,000,000;  that  is,  :J70,()00,000  toffethcr.  The  annual  increase  of  population  esti- 
mated at  1  per  cent.,  and  this  is  hardlv  high  enough,  would  give  us  37,000,000  souls. 
KHtimating  the  consumption  of  grain  by  this  increase  of  population  in  the  way  of 
bread  and  ueverage  (beer  and  whisky)  to  be  440  (pfund)  pounds  per  head  per  year— 
and  this  accords  with  the  estimates  of  the  best  authorities — the  annual  iucrease^^in  tlio 
breadstuff  demand  would  in  this  smaU  portion  of  the  earth  amount  to  more  tluui 
H),0()0,000  zcntner  (a  zentner  is  50  kilograms),  an  amount  altogether  disproportionuti^ 
to  the  annual  increase  of  American  exports  during  the  last  decade.  Besides,  in  this 
we  have  ignored  the  fact  that  prosperity  is  an  important  factor  in  raising  the  dcmaud : 
so  that  the  latter  is  really  increasing  faster  than  we  have  estimated.  Striking  pnwt 
is  shown  in  the  movement  of  wheat  consumption  in  Great  Britain  during  the  periwl 
of  thirteen  years  from  18C6  to  15*79.  During  that  period  the  increase  of  breacLstufls 
amounted  to  2G  percent.,  while  the  increase  in  population  can  hardly  be  estimated  so 
liigh  as  13  i)eroent. 

TRANSlVrAniNE  COMrETtTION  IN  FOOD  PRODUCTS. 

A  Leipsic  pnblication  on  foreign  competition  with  Germany  and  other 
European  nations  is  entitled  Die  vberseeische  Lehen^inittel'Konhiirrenz, 
and  wiitten  by  Mr.  Karl  Kautsky.    He  reviews  the  facilities  for  pro- 
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cluction  of  competing  nations  and  cites  statistics  to  sliow  tbat  the  United 
States,  La  Plata,  and  Australia  have  more  cattle,  sheep,  and  swine  than 
all  Europe,  which  contains  about  four  times  as  many  people  as  these 
young  nationalities.  He  finds  that  the  European  farmer  is  in  danger  of 
being  forced  out  of  the  grain  and  cattle  market,  and  that  the  business 
of  the  miller  is  despoiled  by  shipments  of  tiour  instead  of  wheat;  that 
the  distiller  is  injured  by  foreign  manufacture  of  spirits  from  cheap 
corn;  and  he  even  fears  that  the  beet  sugar  industry  will  be  injured  by 
American  com])etition.  In  view  of  this  invasion  of  agriculture  and 
allied  industries  he  says : 

More  radical  measures  uiubt  bo  acl()i)tcd  if  Kuropran  a^^rirnlture  shall  ]>rcvail,  or 
shall  we  join  the  free-traders,  who  lulvise  ns  to  fold  our  hands,  since  American  com- 
petition, after  all,  is  a  bonelit  1  Because,  as  they  say,  it  preveuts  in  years  of  ci*op 
failures  a  rise  in  prices,  makes  bread  cheap,  reduces  tiio  cost  of  industrial  production, 
and  altogether  proves  a  blessing.  Thus  spoko  the  Roman  tribunes,  from  Gracchus  to 
C^sar,  who,  in  order  to  gain  popular  favor,  procured  cheap  bread  for  the  people. 
The  ruin  of  Italy  was  the  consequence.  When  the  frec-tra<loi*s  prate  so  much  about 
the  low  cost  of  grain  production,  they  forget  altogether  that  the  cheapest  of  products 
cannot  be  disposed  of  when  there  is  no  consumer.  Next  to  the  day  laborer  the  farmer 
is  the  principal  consnmer  in  the  home  market.  In  former  times  crop  failures  did 
not  materially  affect  the  farmer's  ability  to  consume,  becaune  the  worse  the  crops  the 
higher  the  prices  of  provisions  rose.  Now,  the  prices  do  not  rise  when  the  quantity 
of  yield  falls ;  the  farmer  loses  the  means  to  consume ;  indeed  a  crop  failure,  when  he 
no  longer  has  any  credit,  makes  a  proletaire  of  him.  He  swells  the  numbers  of  indus- 
trial OYer-populatiou,  or  he  emigrates,  and  tlie  power  of  the  people  disappears  with 
him.  Hithei'totho  industrial  proletariat  has  been  sj^ved  from  nipid  degeneration  by 
being  steadUy  recruited  from  the  country.  When  there  are  uo  more  farmers,  Europe 
wiU  go  down  from  depopulation  and  debility,  the  fields  will  haA-^e  been  turned  into 
cattle  ranges,  and  these  into  wild  growth  of  underbrush,  and  this  blessing-bearing 
future  we  are  to  permit  quietly  to  come,  because  the  low  grain  prices  are  profitable 
to  a  few  manufacturers. 

M.  Kautsky  gives  statistics  showing  the  i)rogress  of  production  in 
competing  countries,  and  notes  briefly  their  relative  advantages  in  pro- 
duction. A  few  paragraphs  will  give  the  general  tenor  of  his  views  in 
this  connection  : 

Pliny  says  that  the  dccliue  of  Italian  agricultui-e  is  attributable  to  the  "Latlfun- 
dinm  "*  (a  large  estate,  extensive  possession)  This  opiniou  is  only  partly  correct. 
The  large  estates  were  not  so  much  the  cause  as  a  symjitom  of  the  ruin  of  agriculture. 
The  real  cause  was  transmarine  competition — that  is,  Sicilian,  Sardinian,  and  Egypt- 
ian grain ;  the  inexhaustible  fruitfuluess  of  Egypt  and  of  Sicily,  the  farms  arranged 
on  the  Carthagenian  plau,  and  the  circumstance  that  sea  transportation,  particularly 
from  Sicily  and  Sardinia  to  Latium,  was  less  expensive' than  the  unwieldy  trans- 
portation by  land  from  Campania,  Etruria,  and  even  from  Upper  It4ily,  caused  a  flood- 
ing of  Italy  with  a  mass  of  transmarine  grain,  which  so  much  depressed  the  prices 
that  the  Italian  small  farmer  could  not  make  farming  pay.  In  Polybius's  time  a 
night^s  lodging  and  a  day*s  meal  cost  in  the  richest  grain  districts  of  the  Peninsula 
(in  the  Romagna  and  Lombardy  of  to-day)  half  an  ass  (3  plenhige),  about  three- 
tifths  of  a  cent,  and  the  Pmssian  bushel  (scheffel)  of  wheat  brought  half  a  denarius 
(35  pfennige),  about  7  cents,  while  the  normal  price  was  4  marks  ($1).  This  shows 
tbat  Italian  grain  had  no  sale.  No  wonder  that  the  small  farmers  disappeared  like 
snow  before  the  sun. 

In  British  India,  until  within  a  short  time,  no  attention  was  paid  to  the  production 
of  grain,  but  was  almost  exchisively  directed  to  the  cultivation  of  rice.  Since  1870, 
however,  the  Government  has  made  endeavors  to  encourage  the  cultivation  of  wheat. 
In  1673  the  export  duties  were  abolished,  and  this  act  resulted,  as  Dr,  Forbes  Watson 
shows  in  his  report  for  1879  to  the  Government,  in  the  production  of  from  87,000,000  to 
100,000,000  hectoliters  of  wheat  in  the  provinces  under  immediate  British  rule,  about 
the  same  quantity  as  is  produced  in  the  United  States t ;   and,  besides  this,  14,500,000 

*  Verum  cotifttentibua,  latifundia  perdidere  lialiam  jam  vero  et  proriticias, 
tThis  is  a  serious  understatement  of  the  production  of  the  United  States.— -Statis- 
•nciAX. 
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liectolitei'S  iu  the  ntates  of  Puiijaub,  under  BrilUh  protection.    This  acconiit  of  pro- 
duction would  be  increased  if  the  Indus  Valley  Ivailroad  were  completed. 

Cannddf  fhr  the  jirescnt,  need  hardly  be  considered;  her  exports  will  only  Ijeof  any 
account  When  the  Canada  Pacific  RuMroad  opens  up  the  rich  lands  of  inner  Canada, 
which  have  hitherto  been  a(^ces6iblc  with  dillicuUy. 

The  AuRtrnlian  export  of  cereals  is  small  in  comparison  with  that  of  the  Unitttl 
States  and  of  East  Indies. 

Meantime  Africa  is  becoming  an  important  exporter  of  grain  to  the  world's  marked. 
The  fruitfnlnoss  of  Egypt,  this  corn-crib  of  the  ancient  world,  is  inexhaodtible  on  ac- 
count of  the  annual  inundation  of  the  Nile.  Bat  just  this  ilependence  upon  the  innn- 
d.ation  makes  the  production  of  grain  a  very  uncertain  one,  and  oonaeqoently  thf 
amount  of  export  is  tluctuating.  In  1870  the  export  amounted  to  only  14.994,  in 
I86G  P2,5:iO,  and  in  1«65  only  1,200  ardeba.  In  1879  the  value  of  the  exported  grain 
was  over  44,000,000  marks. 

in  Algiers  the  area  of  grain  sown  and  the  exports*  of  grain  are  steadily  and  rapidly 
increasing.  The  grain  area  in  1869  was  1,684,000  liectAros,  the  yiold  10,676,000  meter- 
Kcntner  ( 100  kilograms) ;  in  1876, 2,949,000  hectares  produced  18,019,715  meter-zentaer. 

We  see  that  the  qnantity  of  grain  flooding  the  Enropean  markets  is  increasing  fiom 
y«:ir  to  year.  When  the  projected  Indian  and  American  railroads  are  €K>mpletM,  and 
1  hose  of  Algeria  and  Central  Africa  open  up  nature's  treasures,  then  the  amount  of 
breadstnff  at  the  disposition  of  Europe  will  be  simply  enormons.  Even  dott,  while 
t  here  is  bat  one  competitor  t-o  be  feared,  the  transmarine  import  is  nlmoat  croahiog. 
The  grain-importing  states  of  Europe  require  on  an  average  48,000,000  heotolitenof 
Ibreign  grain,  while  in  1881  there  were  114,700,000  beotolitera  to  cover  thia  demand, 
68,000  hectoliters  coming  firom  the  United  States  alone.  It  is  quite  natural  that  thii 
enormous  excess  shonld  snfficiently  depress  the  prices,  even  in  this  year,  to  bring  tlie 
fanner  one  weighty  stride  nearer  his  ruin. 

How  can  so  terrible  a  competition  be  withstood f  By  means  of  grain  dntiesf  The 
grain* exporting  states  cannot  expect  much  of  them.  What  good  would  the  duties 
do  them,  since  it  is  not  so  much  the  object  of  these  states  to  keep  at  a  distance  foreign 
grain  as  to  ^et  rid  of  their  own  surplus. 

The  Austrian,  and  above  all  the  Hungarian,  farmer  is  mined  as  soon  as  the  Anstio- 
Hnngarian  grain  export  ceases ;  it  would  not  even  be  necessary  for  the  tnuiamariiie 
grain  to  compete  in  Anstria-Hungary. 

Besides,  Fiance  and  England  are  not  thinking  of  making  grain  duties  so  high  as  to 
protect  domestic  producers,  since  that  would  ruin  their  industries.  There  remaiiu, 
then,  of  the  larger  states  only  Germany  in  which  salvation  might  be  expected.  Bat 
even  in  Germany  they  can  no  longer  servo  the  farmer.  Protective  tarins  may  bate 
the  effect  of  permitting  the  quiet  uevelopment,  free  from  extraneous  distnrbanoe,  of  a 
crude  industry,  but  they  cannot  operate  against  overproduction.  Protective  tariffi! 
have  never  yet  had  the  i>ower  to  check  the  downward  movement  of  prices.  For  in- 
stance, the  prices  of  the  following  articles,  upon  which  there  was  in  Austria  a  high 
protective  tariff,  fell  quite  as  much  as  in  other  countries  where  they  were  not  pro- 
tected : 

From  1874  to  1878  iron  oi*e  fell  from  6  to  2.10  florins,  pig  iron  from  11  to  5.60  floruw, 
ordinary  cotton  yarn  from  about  200  to  126  florins,  cotton  goods  from  200  to  128  florins, 
linen  goods  from  140  to  105  florins,  glass  from  40  to  24  florins,  &c. 

Truly,  it  would  be  a  very  high  protective  tariff  that,  in  the  face  of  the  groat  over- 
production of  grain,  as  shown  above,  would  keep  transmarine  grain  from  the  Greiman 
market,  particularly  as  the  costof  production  in  Germxmy  as  compared  with  that  in 
America  is  very  great.  According  to  an  estimate  before  us,  it  cost  8.92  marks  toraisp 
a  /cntner  of  rye  in  1876,  near  Leipzig,  in  one  of  the  best  regions  of  Germany ;  and 
this,  too,  in  a  good  year  when  there  was  a  yield  of  15.4  Bernn  scbeffel  (bushel)  per 
Prussian  morgen  (acre) ;  on  an  average  the  yield  is  12  scbeffel  per  morgen,  the  cogt  of 
production  10.88  marks  per  zentner.  In  bad  years  the  price  of  rye  rises,  but  the  cost 
of  piH>duction  is  pro]>ortionately  high.  In  Eastern  Germany  it  costa  less  to  raise  rye, 
about  7.5  marks  per  zentner;  but  the  average  price  during  the  latter  years  was  only 
.'>.'>  marks.  The  protective  tarifl'  shonld  therefore  be  high  enough  to  raise  the  price  of 
rye  by  from  30  to  40  per  cent.,  that  the  farmer  might  make  expenses. 

But  could  the  industries  bear  such  a  weight  f  If  capital  is  strong  enough,  or  rather 
if  the  laborer  is  too  weak,  so  that  the  wages  are  not  raised  accordingly,  then  the 
laborer  will  ret^^nch  still  further  in  consumption,  if  this  is  still  jHMaible,  or  be  will 
Htarve,  if  in  his  desperation  he  shall  not  attempt  by  unlawful  means  to  get  his  bread, 
or  if  the  money  wages  shonld  become  higher  the  actual  wages  would,  however,  reiuaio 
the  same. 

Bv  such  roe.<ins  as  grain  tariffs  so  mighty  and  revolutionary  a  movement  as  is  calleil 
fortn  by  transmarine  competition  cannot  be  banished.    There  are  tlfose,  and  their 
number*  is  increasing,  that  think  nothing  further  can  l>e  done  but  to  leavo  the  top 
plyiDg  of  Europe  with  cereals  to  America ;  that  the  European  farmer  must  do  as  the 
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Itali.!!!  tanner  did  iR'ft)!-!'  Iiiin,  /.  c,  psuss  iVoiu  :j^rirnltMreovt'r  to  stock-riiittiii^.  It  is 
only  tbo  le^al  lepre.Heiitiitivos  of  the  lar<;i*  estates  tlint  tulk  aftfir  this  fasliion,  tor  tli« 
transition  to  feed- growi II ;ij  will  he  the  dc:itb  blow  to  the  .small  fanner,  partieularly  in 
places  where  thero  are  no  pari.sh  meadows. 

The  proprietors  of  large  estates  in  all  countries  of  Western  Kurope  are  about  to 
follow  the  a<lvice  <jiven.  It  was  first  followed  in  En<;land,  wliere  the  imports  of  grain 
since  the  re|)eal  of  the  corn  laws  have  oliered  uncomfortable  competition.  l)uriu;c 
the  nine  years  from  IH70  to  lH7t)  tbc  agricultural  area  of  Great  liiitain  became  le*!s 
by  400, CMM)  acres,  while  the  areas  of  meadows  and  pastures  increased  fi,800,00u  acres. 

M.  Kautsky,  iu  seeking  a  remedy,  considers  at  some  length  tlie  ad- 
vantages of  competing  countries  in  "  immeasnrable  tl^acta  of  virgin  and 
exceedingly  fertile  soiPvand  the  disadvantages  under  which  European 
countries  labor.  One  of  these  is  the  assumption  of  a  constantly  dete- 
riorating climate,  fluctuating  from  extremes  of  moisture  and  drought, 
due  to  the  destruction  of  forests,  the  duninution  of  ai^eas  of  natural- 
water  reservoirs,  swamps,  lakes,  <S:c.  He  quotes  tlie  Austrian  Social 
,  Science  Monthly  as  to  Hungary : 

The  climate  of  Hungary  is  not  constant  like  that  of  England.  Hnu<;ary  sud'ei-s 
from  the  extremes  of  dry  and  wet  ycar«,  and  therefore  is  obliged  to  deplore  many  a 
crop  failure.  In  the  seventy-tive  years  preceding  1864  there  were  twenty-two  crop 
failnres,  nineteen  from  drought  and  three  from  excessive  wet  and  cold.  The  shortage 
in  the  crop  of  1863  was  estimated  to  bo  l*/i(>,000,000  gulden.  Crop  failures  are  becom- 
ing more  and  more  frequent. 

He  canvasses  the  comparative  cost  of  producing  wheat  in  America  and 
Europe,  and  concludes  that  in  this  country  the  cost  is  5.65 francs  per  hec- 
toliter, and  in  France  18.4*J  francs.  ILo  makes  the  cost  per  day  for  feed 
in  fattening  an  ox  1.03  francs  in  France,  and  in  Texas  only  seven-hun- 
dredths  of  a  franc;  for  sheep,  twelve-hundredths  of  a  franc  inFmnce, 
and  two-hundred ths  in  Texas.  With  this  advantage  the  Texan  farmer 
must  grow  wealthy  while  the  French  faiiuer  is  consuming  his  capital. 
Another  ailvantage  in  America  is  i>olitical.  While  in  Europe  three 
million  able-bodied  men  are  taken  from  the  plow  and  workshops  into 
the  military  service,  "the  land  forces  of  the  United  States  amount  to 
only  27,500  men.  WTiile  in  Germany  one  per  cent,  of  the  population  do 
military  duty,  only  one-hundredth  of  one  per  cent,  serve  as  soldiers  iu 
the  United  States."  In  the  grain  region  the  American  farmer  pays  at 
the  most  1  mark  taxes  i)er  hectare,  in  many  States  ^as  in  Texas)  only 
28  pfennigs  per  hectare ;  the  Austrian  farmer,  on  tne  other  hand,  at 
least  5  marks,  and  the  French  farmer  20  marks.  Among  other  advan- 
tages he  mentions  the  homestead  laws  and  improved  transportation 
facilities  by  laud  and  sea.  He  notes  the  fact  that  iron  supplemented 
wood  in  ship  construction,  and  now  steel  is  taking  the  place  of  iron ; 
that  vessels  are  built  longer  and  longer;  that  instead  of  1,500  to  1,800 
tons,  they  now  measure  5,000  tons,  without  increasing^  the  numl)er  of 
men  requu'ed  for  handling  the  freight.  He  considers  th'e  question  of  a 
remedy  in  the  following  wonls : 

There  are  t;vo  ways  in  which  transmarine  graid  competition  can  bo  comliatcd : 
cither  it  must  l>e  made  more  expensive  or  the  exx)ense8of  ^rain  production  in  Europe 
must  be  reduced.  There  is  no  third  way  while  free  competition  lasts.  Making  trans- 
marine provisions  more  expensive  is  quite  simple — we  need  but  lay  a  duty  on  tbruj. 
But,  as  we  have  shown,  such  artificial  appreciation  will  operate  in  favor  of  the  Gov- 
ernment only.  We  must  therefore  endeavor  to  enable  the  European  farmer  to  produce 
jis  cheaply  iis  the  American  does.  Reduction  in  the  cost  of  production — that  is  the 
solution  of  the  a«irarian  questioii.  But  it  cannot  be  solved  by  reducing  the  wajjes  of 
lal>or;  some  would  think  that  would  bo  like  the  logic  of  the  man  who  opened  his 
main  artery  in  order  to  feed  himselt'  with  the  blood. 

Above  we  mentioned  the  cheapness  of  transportation.    Why  cannot  we  effect  what 
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the  ;:ran{'er8  have  done  only  in  another  way?  Why  not  nationalize  the  railroads? 
It  is.ubsolntely  necea«ary  to  reduce  onr  standing  army;  then  the  national  debtcouM 
ho  j)aid  off.  Yet,  more  heavily  than  the  interest  of  the  national  debt,  the  high  farm 
r<'nt8  oppress  the  European  farmer. 

The  state  must  enable  the  farmer  to  pass  from  his  present  system  of  petty  fiirming 
to  improved  farming  on  a  larger  scale.  This  can  be  best  accomplished  by  reviving 
.suitably  to  present  circuniHtances  the  old  system  of  parish  property.  The  st^t-e  wonM 
have  to  furnish  the  land  stocked  and  equipped  on  the  most  improved  plan.  The 
management  to  be  left  to  a  man  ejected  by  the  parishioners,  who  is  a  scientifically 
educated  agronomist  authorized  by  the  Government.  Every  parishioner  would  be 
obliged  to  work  for  a  certain  number  of  days  in  the  year  on  the  parish  farm.  The 
proceeds  of  the  property  would  go  toward  paying  state'and  parish  taxes,  thus  saving 
the  farmer  a  cash  outlay.  The  farmer  would' ceitaiuly  much  prefer  to  pay  his  taxe« 
in  work  to  paying  in  cash.  If  there  is  a  surplus  over  all  expenses  in  the  property, 
that  surplus  is  (livided  equally  among  the  parishioners.  By  this  arrangement  the 
poorest  would  be  benetitecl  most  and  the  rich  would  suffer  no  loss. 

In  order  that  our  climate  may  be  improved,  the  woods  must  become  natioiULl 
property.  Of  course  we  do  not  mean  that  the  Government  shall  have  any  other 
control  over  the  woods,  as  well  as  over  railroads,  than  to  operate  for  the  public 
weal. 

Now,  as  to  improving  the  productiveness  of  the  soil  without  g^reat  expense;  and. 
this  is  the  most  difficult  problem.  How  can  the  cheapest  manure  be  obtained t  The 
larger  towns  and  cities  annually  furnish  great  quantities  of  manure;  but  this 
redounds  to  the  benefit  of  their  iromMiate  neighborhoods,  since  transportation 
increases  too  much  the  cost  of  manure.  Measures  must  therefore  be  devised  by 
which  the  products  of  the  soil  can  be  consumed  nearer  the  destination  of  the 
manure — in  other  words,  the  industries  must  be  transferred  to  the  flat  oouDtrr. 
That  this,  in  conjunction  with  the  other  measures  proposed,  would  check  Araericau 
competition  is  evident.  This  manure,  now  washed  into  the  rivers,  and  serving  no 
purpose  except  to  make  the  water  impure,  would  raise  the  yield  to  sacb  an  extent 
thai  American  exhaustive  farming  could  be  sharply  oom|>eted  with,  particularly 
since  this  measure  woald  result  in  permanent  benefit,  enriching  the  soil  witboat 
loss,  since  the  soluble  mineral  matter^  are  given  back.  In  the  mean  time  American 
agriculture  will,  atler  one  or  two  generations,  be  rained  by  the  exhaustion  of  the 
soil. 

Only,  then,  when  all  that  we  have  demanded — the  removal  of  the  industries  to  the 
flat  country,  the  nationalization  of  railroads  and  forests,  the  general  establishment 
of  parish  properties,  the  reduction  of  t^e  army  budget  and  of  the  interest  on  hypoth- 
ecated lands — only  then  will  the  sur^dns  of  America  no  longer  affect  the  ruin  of 
Eurox>ean  agriculture,  but,  in  case  of  short  crops,  cover  the  deficit  and  convert  » 
curse  into  a  blessing.  But  if  lazy  routine  and  narrow-minded  private  interest 
should  prevent  these  far-reaching,  radical  measures;  if  those  in  power  shonld  be 
content  with  destroying,  by  means  of  grain  duties,  the  industries  which  consume 
the  products  of  agriculture,  or  if  they  should,  in  order  to  get  cheap  bread  for  the 
industrial  workmen  and  to  get  low  wages  for  the  industries,  expf>se  to  luis^er  fain 
the  best  markets  of  the  industries,  i.  e.,  agriculture,  then  European  agriculture  will 
bo  destroyed,  Europe  will  become  a  stony  waste  like  Sicily  and  Aisia  Minor,  or  be 
covered  over  with  underbrush. 

GATELLIER   ON   CHEAP  FERTILIZATION. 

A  ti-eatise  of  E.  Gatellier  considers  the  effect  of  competition  on  Fi^ench 
agriculture,  particularly  the  means  of  successfully  meeting  it,  and  es- 
pecially by  cheapening  the  cost  of  fertilizers  essential  to  profitable 
yields.    He  says  of  the  relative  exi)ense  of  production : 

Seeing  the  disastrous  situation  in  which  our  wheat  interests  are  placed  by  tlio 
American  wheat  competition,  I  have  been  led  to  inquire  into  the  reasons  why  Ameri- 
tiins  raise  wheat  cheaper  than  we  do.  I  have  discovered  that  the  principal'of  these 
reasons  is  that  while  with  us  there  is  an  indispensable  outlay  for  fertilizers  they  can 
be  dispensed  with  in  the  virgin  soil  of  the  New  World.  Therefore,  if  we  could  dimin- 
ish the  expense  of  fertilizers  without  impairing  our  croi>8,  and  at  the  same  time  aim 
to  obtain  the  maximum  of  production,  the  consequence  would  naturally  l»e  a  verr 
nensible  improvement  in  our  situation.  For  that  purjiose  I  have  proposed  to  the 
agricultural  society  of  Meaux  to  investigate  the  prices  for  farm-yard  manure. 

AVitli  regard  to  expt^nscs  iu  proportion  to  the  harvest,  such  as  harvesting,  thranb 
iiig.  housing,  and  taking  to  market,  there  is  not  a  great  difference  between  oars  auil 
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1  hose  of  America,  taking  into  consideration  the  quantities  barvcsted  on  each  side. 
However,  it  may  be  potwible  to  rednce  to  some  degree  our  expense  of  harvesting  by 
making  use  of  improved  reapers. 

As  to  the  general  expenses,  rent,  plowing,  sowing,  wo  find  that  the  co-sts  of  culti- 
vation are  less  in  America  because  plowing  is  not  so  deep,  and  horses,  as  well  as  their 
feed,  are  cheaper;  aud  sowing  is  less  expensive  in  America  because  wheat  is  not 
nearly  so  dear  as  in  France. 

There  is  a  great  diilerence  between  America  aud  our  country  with  regard  to  rent« 
ami  taxes,  l^ut  rente  depend  upon  the  supply  aud  the  demand.  It  Is  well  understood 
that  if  our  fanners  cannot  compete  with  American  farmers  the  rents  will  fall ;  but  it 
is  not  in  this  way  that  wo  look  for  a  fall,  as  that  would  bo  injurious  to  our  national 
wealtli.  As  to  taxes,  if  there  is  a  great  diU'ereuoe  it  is  because  America  draws  from 
duties,  and  not  from  the  land,  the  resources  necessary  to  defray  public  expenses, 
whilst  with  us  the  government,  and  especially  the  departments  and  the  counties, 
draw  a  part  of  their  resources  IVom  taxes  levied  ou  the  soil,  about  15  francs  per  hec- 
tare. It  is  for  the  officers  ol'  the  government,  and  not  for  the  fiirmei's,  to  cause  a 
reductiou  in  this  respect. 

EXPORTS  OF  AGBICULTUKE. 

The  exports  of  agricultural  products  have  been  about  four-fiftbs  of 
the  total  exports  of  the  United  States.  In  the  early  history  of  the  for- 
eign trade  the  proportion  was  largest,  above  four-fifths,  but  the  quantity 
was  very  small.  In  1820  it  had  attained  a  volume  of  only  $41,657,673. 
The  largest  figure  hitherto  re»che<J  was  in  1881,  $730,304,943.  In  1870  it 
had  only  half  that  volume.  Immigartion  and  farm  machinery  account 
largely  for  this  marvelous  increase. 

The  proportion  is  gr^^^ally  declining,  while  the  actual  quantity  is 
increasing.  During  the  last  ten  years  the  percentage  of  agricultural 
exports  averages  only  78  per  cent  This  is  because  the  exports  of 
manufactured  products  have  increased.  In  1820  the  quantity  was  insig- 
nificant, only  $10,025,967,  or  9.4  per  cent  In  1882  it  was  $181,019,913, 
or  14.69  per  cent,  of  all  exiiorts,  and  eighteen  times  as  much  in  value. 

This  is  a  change  in  the  direction  of  enduring  prosperity.  A  nation 
that  exports  i)ermanently  the  raw  products  of  agriculture  will  not  at- 
tain the  highest  prosperity.  It  is  not  desirable  to  bend  all  the  agricult- 
ural energy  of  a  vast  district  to  the  production  of  wheatj  the  market 
for  which  shall  be  contingent  upon,  first,  five  thousand  miles  of  trans- 
portation, and  second,  the  meteorology  and  the  labor  of  foreign  coun- 
tries. We  shall  be  permitted  to  export  a  wheat  surplus  on  condition  of 
underbidding  the  world,  including  the  ryots  of  India,  in  price,  mainly 
to  enable  foreign  manufacturers  to  undersell  our  own  in  the  textile  mar- 
kets of  the  world,  an4  thus  reduce  the  home  demand  for  our  cereals, 
which  is  nine  times  as  large  as  the  foreign.  We  should  manufacture 
our  cotton  at  home,  eat  our  wheat  and  corn  at  home,  and  sell  any  sur- 
plus in  the  form  of  meat,  butter,  and  cheese,  thus  giving  employment 
to  surplus  labor,  making  a  market  for  raw  products,  and  reducing  the 
mnt  of  transportation  to  distant  markets. 

Wheat  production,  as  developed  in  the  Northwest  and  on  the  Pacific 
coast,  is  inconsistent  with  the  practice  of  scientific  agriculture,  incom- 
patible with  rotation  or  any  practice  of  progressive  husbandry,  and 
will  only  be  a  temporary  resource  of  pioneer  necessity.  It  is  destruc- 
tive of  all  ideas  of  improvement  or  progress,  social  and  moral.  It  is 
not  necessary  to  say  that  it  destroys  fertility,  though  it  tends  in  that 
direction.  It  does  rapidly  reduce  the  yield,  and  renders  crops  uncertain, 
or  failures  in  unpropitious  seasons,  by  neglect  of  cultivation  (or  super- 
ficial scratching  called  by  that  name),  and  the  consequent  growth  ol 
weeds,  which  take  possession  of  the  fields  and  dioke  the  grain,  so  that 
the  wheat  and  tares  are  unable  to  grow  together  till  the  harvest,  be- 
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CHU8C  the  wheat  is  oblif^ed  to  succumb  botorc  the  harvest.  The  old 
story  told  by  superticial  a^rricnltural  writers,  and  gladly  re-echoed  by 
foreign  farmers,  that  the  soil  has  been  exhausted  by  wheat,  is  not  trne. 
The  Genesee  valley  can  i)roduce  nearly  if  not  quite  as  large  wheat 
crops  as  ever,  and  Iowa  or  Nebraska  soil  cannot  be  "exhausted''  by  a 
few  successive  wheat  crops.  It  is  the  man  of  the  farm,  his  defective 
l)lan,  which  is  want  of  system,  and  not  the  soil,  that  is  at  fault;  and 
abnormal  export  of  wheat  is  the  ignis  fatuuH  that  lures  him  on. 

The  value  of  agricultural  exports  of  the  past  year  (1883)  is  greater 
than  those  of  any  previous  ye^irs  except  1880  and  1881.  The  value  of 
manufaeturcs  exported  was  absolutely  greater  than  that  of  any  pre- 
\iQus  year.  It  is  a  hopeful  indication,  as  the  prosperity  of  the  Ameri- 
can iia>rmer  depends  u[M)n  that  of  American  i)roducer8  in  other  indos- 
tries,  and  not  u]>on  the  prosperity  of  foreign  manufacturers.  The  fol 
lowing  statement  of  progress  in  exiK)rtation  is  from  the  records  of  the 
Bureau  of  Statistics  of  the  Treasury  Department: 


Tears. 


Value  of  ex- 
ports of  do- 
meetio  mer- 
chandise. 


l«2a* 

1880* 

1840* 

1860 

1860 

1870 

1871 

leTO 

1873 

1874 L 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1883 

1863 


$51,683,640 
58, 524, 878 
111,660,561 
134, 900, 233 
316,242.423 
455,208,341 
478, 115, 202 
476,421,478 
575, 227, 017 
633,389,368 
550,237,638 
504,017,715 
632,900,854 
605, 749, 930 
699,538,742 
823,946,353 
883, 925, 947 
733, 2^9, 732 
804, 223, 632 


Value  of  ox- 
porta  of 

products  of 
domesUo 

agricolture. 


$11,657,673 
48.005.184 
92,548,067 
108,605,713 
256,560,973 
361,188,483 
868,466,011 
368,796,625 
446,900,004 
501, 371, 501 
430,806,570 
456, 118,515 
450, 734, 148 
536.192.873 
546,476,703 
685. 961, 091 
730,394.943 
552, 210, 819 
019,269,449 


Value  of  ex- 
ports of 
uierchaDdise 
other  than 
prodaots  of 

domestic 
ai^cuHure. 


prodort* 
of  agn- 
cultnre. 


$10, 025, 967 

10,429,694 

19,112,404 

26.^,520 

59,681,451 

94,010,858 

109,640,381 

107,624.85.-) 

128.327,013 

131,967,867 

128, 931,  068 

138,804,200 

173,246^706 

159, 557. 057 

153,062,039 

137,995,262 

153,581,004 

181, 019. 913 

184. 954, 183 


80l« 

81  bi 

82. 9B 
»l51 
8L14 
79.34 
77. 9T 
77.41 
77.© 
73LK 
7«.» 

71 «: 

72.63 
T7.eT 
78.12 

83.:^ 

8162 

75.11 
77.  CO 


*  Year  ended  September  30. 


The  proportions  of  exports  by  classes  of  industry  for  the  past  two 
years  ar^  as  follows: 


Products  of— 


Ai^rk'olturo 

M>uiii£ar.tQn's    .. 

Miuinx  (iucludiiis  miiioral  oils; 

ForiHJtry 

Theflsheries 

All  other  commodities 

Total 


1882. 


Value. 


$552, 219. 810 

10:j,  131»,  481 

56,27aJ'87 

{Mas,  934 

15, 197.  752 

«.  271, 859 


Per  cent, 
of  totaL 


75.31 

14.07 

7.67 

1.25 

.85 

.85 


733.  239, 732         100.  00 


1883. 


Value. 


$619, 260, 449 

111.890,001 

51, 444, 657 

9, 976. 143 

6, 276, 375 

5.360,807 


8W,  223,  G32 


Perc«D(. 
oftoUi 


77.0'» 
ia»l 

.7i» 
.t7 
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Value  of  products  of  domtst'w  agvicnUurr  txjwricd  Jrom  the  United  States  to  foreign  countnes 

during  Ute  years  ending  June  30,  188*2  and  1883. 


Articles. 


Animal  A,  living: 

Hojja 

Homed  cattle 

Hon»«a 

MiileD 

Sheep 

All  others,  and  fowls. 

Bones  and  bonc-duHt 

Bread  and  breadstnfTs: 

Barley 

Bread  and  biscoits. . . 

Indian  com 

Indian  com-meid 

Oato A. 


Rye -, 

Rve-fioor * 

"V^heat .. 

Wheat-flonr 1... 

Other  smal  I  ^ain  and  pul  ne 

Maizena,  farina,  and  all  other  preparations  of  breadstofb  used  as  food. 

Cotton,  unmanu  factored 

Fruits: 

Apples,  dried .^ 

Apples,  pcreen  or  ripe 

Other  fruit,  pfreen,  ripe,  or  dried 

Pi-eserred,  iu  cans  or  otherwise 


Glue 

Hair,  unmannfactured 

Hay 

Hoiiip,  nn manufactured 

Hides  and  skins  other  than  for 

IIopA 

Oilcake 

Oils,  animal: 

Lard 

Neat's-foot  and  other  animal 

Oils,  vegetable : 

Cotton-soed 

Linseed 

Provisions : 

Bacon  and  hamn 

Beef,  fresh 

Beef,  salted  or  cured 

Batter 

(yhees4e - 

Condensed  milk 

K('f^s.  ................... ....................... 

Lard — 

Meats,  preserved 

Mutton,  fresh 

Pork 

Onions 

Potatoes 

Other  vegetables,  raw,  prepared,  or  preserved. 


Rice 
Seed: 

Cotton 

Clover,  timothy,  garden,  and  all  other. 

Su  jrar,  brown 

Tallow 

Tobacco,  loaf 

NVax  (bees') 

Wine 

Wool,  unmanufactured , 

Unmnnufactured  articles: 

Bladders • 

Bristles < 

B  rr>om-corn ■ 

Bulbs 

Casings 

Cotton,  in  seed 

Cotton,  short 

Feathers,  crude 

Flax,  tow  of 

Grasses  and  flowers 

Honey,  unstrained 

HfM)fs 

Horns  and  horn-tips 

Mohair 


Fiscal  year 
1882. 


Dottarg. 

509,651 

7, 800, 227 

470, 1«3 

320, 130 

003,  778 

25. 147 

41,266 

151, 575 

781,292 

28, 845, 830 

994,201 

208,349 

946,086 

28,593 

112.  929, 718 

86, 375, 055 

664,687 

655, 142 

199, 812, 644 

228.945 

539,543 

322,229 

659,  681 

46,274 

267,643 

190, 170 

21 

1,449,737 

1, 456,  786 

6, 802, 828 

434,124 
53,736 

330.260 
35,970 

46, 675, 774 

6,  768, 881 

3,  902,  556 
2, 864, 570 

14, 058,  975 

200. 490 

28.  262 

2fi,  975, 902 

4.  20H,  608 
131,641 

7,  201. 270 

61,290 
441,816 
309.  891 

10. 109 

114.683 

4,104.917 

4, 2.'il 

4. 01. I.  798 

19, 067, 721 

32.  325 

67.900 

37, 327 

6,906 

12,180 

170,  UM 

271,503 
4,384 


16, 476 

120 

2,655 

19,082 

16..VI5 

35, 622 

399 


Fiioal  year 
1883. 


Dottart. 

272, 516 

8, 341;  431 

475,806 

486.560 

1, 154,  856 

58,099 

59,103 

299,137 

820.281 

27, 756, 082 

980,798 

233,843 

1, 657, 998 

25,070 

119,879,341 

54, 824, 459 

567,012 

987,829 

247, 328, 721 

786.800 

1, 085.  2.30 

447. 395 

686,517 

62,210 

438,897 

261, 614 

76 

1, 220, 168 

5, 616, 370 

6, 061, 609 

853.184 
64,405 

216,779 
34,468 

38. 155, 952 

8, 342, 131 

3, 742, 282 

2,290,665 

11, 134, 526 

180.505 

75,080 

26, 618.  048 

4, 578.  902 

188. 172 

6, 192,  208 

44.074 

428,478 

222, 124 

8,679 

108. 491 

4,311,919 

148.  957 

3, 248,  740 

19, 4.38.  066 

17,604 

.   77.280 

22,114 

5,115 

10,053 

173,  468 

332 

859,446 

1,256 

375 

6,312 


^  286 
27,826 
86,  504 
M.  374 


23  A— ^83 
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Value  ofprodiuU  of  dameiUo  ogHoulture  taported  from  ike  UMtod  Statetf  4^ — Contmned. 


ArticlM. 


TTniDftxialkctiired  ftrtlole*— Contlnaed. 

NaUof»Ukind« 

Plants  and  treet ^ 

Renneta 

Rioe-root. 

8Uk,raw 

Teaaols 

YlDe-cattioga  (grape) 

MannfJMstnred  artiolea: 

Blood,  prepared. ...... .VM 

Batter,  imitatUm....... 

Cider ^ .«,... 

Cotton-Med  meal 

Cotton-seed  foot* .Jm 


GlaooM  (ffrape  sagar) 

Glne,  liquid 

Grease  not  elsewhere  speoided.— . 

Qreaae,  pulp 

Honey,  strained 

Horn  strips  and  bom  waste 

Unseed  meal 

Halt 

MiU-feed 

Oil-oake  meal 

Oils:  oleomargarine  (the  oil)...... 

Olive  butter 

Poultry,  dressed 

Silk  waste  and  noils 

Simp 

Soap  stock 

Sararbeet 

Tallow  Borapa 


Total  yalne  of  exports  of  agrionltiiral  prodacts. 


. . . .  •  •< 


Fiscal  year 
1882. 


DoOan, 

134 

aa»705 

1.143 

12,822 


5,606 
88. 756 

8,036 

812,854 

8,810 

2,921 


TSscal  T 
1881 


4181,411 

604 

248,768 


30,582 
6,565 


13,285 

30,665 

58.730 

2,703,038 


173 

21,571 

2,763 

44,243 

886 
81,746 


552.219,819 


m 

21,173 
1,391 

8,m 

7,)3S 

2.404 

U804 

S.8N 

VI,  60 

88.  M 

147,464 

801 

1M.114 


4,5(0 
4,907 


4» 

81.  tM 

7.5fl 

4.273,2» 

IX  «M 


9.2S 

l.»* 
20,250 


46,730 


819,28S^44S 


THE  DAIEY. 

The  milk  yield  of  cows  of  the  different  breeds,  and  of  the  same  breed, 
is  so  various  that  few  realize  how  low  the  average  is.  The  effect  of 
improvement  by  breeding,  selection  of  individuals,  and  feeding,  makes 
the  range  of  yields,  between  neglected  runts  and  the  select  few,  very 
great.  In  the  best  dairy  districts  this  range  is  wide  enough,  yet  a  tree 
average  yield  per  cow  for  dairy  States  is  more  than  twice  as  much  as 
the  average  of  certain  States  in  which  dairying  is  almost  unknown. 

Then  the  uses  of  milk,  the  products  made,  are  many,  and  in  varying 
proportion  in  different  districts  and  States.  In  half  of  the  counUy 
cheese  is  a  product  scarcely  known.  In  a  few  States  butter-making  is 
an  important  industry;  in  others  merely  an  incident  of  farm  practice; 
in  others  still,  made  only  by  a  few  farmers  in  an  unskillful  way.  Kear 
large  cities  the  supply  of  fresh  milk  and  cream  for  daily  consumption  in 
families  almost  monopolizes  the  milk  production  of  farms.  In  the  South 
tiie  farmers'  consumption  of  milk  as  food  is  the  largest  proportion  of 
the  whole.  These  facts  show  how  diverse  the  rate  of  yield  and  the 
uses  in  consumption  are. 

Thus  the  irrepressible  statistician  of  the  dairy  convention  haa  a  field 
rich  in  possibilities  for  exaggeration  of  the  products,  the  value,  and  the 
importance  generally  of  the  dairy  interest.  The  aggregates  are  snffi- 
ciently  large  to  satisfy  a  reasonable  ambition  for  '*big  figures,"  and  it 
is  proposed  here  to  obtain  a  cool  and  deliberate  judgment  of  the  real 
status  of  this  industry. 
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First,  the  number  of  cows  is  the  foimdation  fact  for  consideration. 
The  several  census  enumerations  make  the  following  figures: 

1850 t 6,385,094 

1860 8,585,735 

1870 8,935,332 

1880 12,443,120 

The  period  between  1860  and  1870  was  not  flEtyorable  to  increase  of 
cattle,  and  other  causes  prevented  a  full  enumeration  in  1870;  yet  these 
figures  approximate  the  real  numbers  of  the  years  named.  The  cows 
of  villages  and  towns,  those  "not  on  farms'' — are  not  included.  In- 
cluding these  with  the  increase  since  1880,  a  round  estimate  of  fourteen 
millions  of  cows  which  are  kept  primarily  for  their  milk  would  be  a  rea- 
sonable approximation  to  the  actual  number. 

Next,  it  is  desirable  to  find  out  how  much  milk  is  obtained  for  human 
sustenance.  In  this  inquiry  the  census  brings  to  its  aid  a  record  of  but- 
ter and  cheese  made,  and  nothing  more,  as  far  as  1850  and  1860  are  con- 
cerned. The  cheese  factory  was  unknown  until  late  in  the  second  decade, 
and  the  milk  sold  for  family  use  was  not  reported.  It  was  a  compara- 
tively small  item.  The  farm  consumption  for  family  use  was  larger.  In 
1870  the  factory  statistics  were  included  in  the  manufactures.  In  ag- 
gregating production  the  butter  and  cheese  can  easily  be  made  equiv- 
alent to  milk  and  added  to  the  milk  sold.  Still,  there  is  one  element  in 
the  total  milk  production  unreported — ^the  amount  consumed  on  the 
farm.  In  explaining  results^  therefore,  the  milk  taken  as  food  in  the 
farmer's  family  must  be  considered,  as  an  addition  to  the  average  given, 
and  a  small  further  allowance  be  made  to  the  results  for  1850  and  1860, 
on  account  of  the  milk  sent  for  city  consumption. 

Number  of  cawa  onfarm$  and  producU  of  farm  dairiea,  returned  by  oen$u$  of  1880. 


States. 


liaino 

New  Hampshire 

Vennont 

Hasaachii  setts.. 
Khode  Island... 
Connectiout .... 


New  Sngland  Group. 


New  York.... 
New  Jersey  . . 
Pennsylvania. 


North  Middle  Group. 


Delaware . 
Maryland. 
Virginia . . 


Soath  Middle  Gronp 


North  Carolina 
South  Carolina . 

Geor^Ma 

Florida 


Sonth  Atlantic  Gronp 


Alabama ... 

MisAiasippi 

Louisiana.. 

Texas  

Arkansas.. 
Tennessee . 


Gulf  and  South  Group 


1880. 


MUch  oowB. 


Number. 
150, 845 
90, 504 
217,033 
150,435 
21,400 
U6, 319 


746,656 


1, 437.  855 
152,  078 
854,156 


2, 444. 089 


27,284 
122, 907 
243, 061 


303,252 


232,133 

139,  881 

815, 073 

42, 174 


729, 261 


271,443 
208, 178 
146,  454 
606, 176 
249,  407 
303,000 


1, 845,  558 


Milk. 


€hUlon9. 
3, 720, 783 
6, 739, 128 
6,  526,  550 

29, 662, 953 
3,  831, 706 

12, 289, 893 


61,771,013 


231,  965, 5,13 
15,  472, 783 
36, 540, 640 


283,978,856 


1, 132,  434 
4.722,044 
1, 224, 469 


7, 079, 847 


Butter. 


Pounds. 

14,103,966 
7,  247, 272 

25,  240,  826 
9, 655,  587 
1, 007, 103 
8, 198, 995 


65,458,749 


111,  922, 423 

9, 513, 835 

79, 336,  Oia 


200, 772, 270 


1, 876, 275 

7,485,871 

11,470.923 


20, 833. 069 


440. 798 

257, 186 

374, 645 

40,967 


1, 119,  596 


267,387 
427.  492 
256,  241 

1, 296,  8('0 
816, 858 

1, 006. 795 


3, 671, 679 


7, 212, 507 

8, 106, 851 

7,424,485 

353,156 


Cheese. 


Pounds. 

1, 167, 730 

807,076 

1,  545, 789 

829, 528 

67, 171 

826, 195 


6, 243, 489 


8, 362,  590 

66,518 

1,008,686 


9, 437, 794 


1,712 
17,416 
85.  533 


104,663 


67, 380 

16.  018 

19, 151 

2,406 


18. 186, 999 


7, 007, 719 

7, 454,  657 

910,080 

13, 809, 320 
7,  790, 013 

17,  886, 369 


55. 944. 167 


94,955 


14,  091 

4,  239 

7.618 

58.466 

26,  301 

98,740 


209.45i!i 
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Numbtr  of  cows  on  farms  and  products  of  farm  dairies,  ^c. — Continued. 


SUte*. 


Wo«t  Virginia 

Kentucky 

Ohio , 

ludiana 

Illiuoiji 


Ohio  BmIh  Group 


Michigan . 
"Wiftconsin 
Minneaota 


Lake  Group 


Iowa 

MiMonri.. 
KansaA ... 
Nebraaka. 
Colorado.. 


Trans-HiasiMlppi  Gronp 


California... 

Oreeon 

WaMungton 
Nevada 


Paoiflo  Coast  Group 


Arisona... 

Dakota 

District  of  Columbia ... 

[daho ^ 

Montana 

New  Mexico 

Utah 

Wyoming 


Bocky  Mountain  Group. 
United  States 


1880. 


Milch  cows. 


Milk. 


Nuniher. 
ir*,»r)6 

7«?7.  043 
4'JI,M4 
8G:»,  913 


2.  .^88, 7S8 


384,578 
478,  374 
275,  545 


854, 187 
681, 405 
418,  333 
161, 187 
28,770 


2,123,852 


210,  078 
59,  549 
27,  ti22 
13,  319 


310,568 


9,156 

40,  572 
1,  2112 
12,838 
11,  3U8 
12.955 
32,  768 
3,730 


124, 610 


OaUon*. 
750,279 

2.  513,  209 
40,801,510 

6, 723, 840 
45,419,710 


Batter. 


102, 208,  557 


Pounds. 
9. 309,  517 
18.221,904 
67, 634,  263 
a7,  377.  797 
53,  657,  943 


7, 898,  273 

25, 150, 977 

1,604,407 


1, 138, 497         34,  559,  G57 


15,  Oeu\  612 

3,173,017 

1,  360, 235 

625,783 

506,706 


21,  031, 353 


12,  353. 178 
227,  MO 
226.  703 
149,889 


38. 821,  890 
33, 353,  045 
19, 161.  385 


91,336,320 


55.481.958 

28,  572. 124 

21,  671,  763 

9,  7*25,  198 

860,379 


116,  311,  421 


14, 084,  405 

2, 443.  725 

1, 356. 103 

335,188 


12, 957, 310 


42,618 

415, 119 

496, 789 

15, 627 

41, 165 

10, 036 

155,263 

75,343 


1, 251,  960 


18,  219, 421 


61.817 

2,  000,  955 

20,920 

310,  &A4 

403.738 

44,827 

1,05^903 

105.  MS 


4, 001, 447 


Cheeac. 


100, 3ae 
5K,4« 

2,170,245 
3€7.56l 

1,63S,63 


186,201,424  1      3, 731,  MS 


440,  SM 

2,281,411 

523, 13S 


3,245.089 


1,075,51^ 

283, 4« 

483,35^ 

230,  tlU 

10,d57 


2,085,145 


2,5d6.GS 

153,  U8 

109, 3» 

17. 4» 


2,846,436 


18,380 
39,437 


20,35 

55,579 

10,5*1 

128.727 

2,m 


273,  SO 


12, 443, 120       530, 129, 728 


777,260,287  I    27,272,481 


Number  of  hutter  and  cheese  factories,  products  made,  and  their  value,  ascertained  Jjy  cexfu 

of  manufactures^  1880. 


States  and  Territories. 


Arizona 

California 

Colorado 

ConnecticQt 

Dakota 

Delaware 

District  of  Colnmbia 

Idaho 

Illinois 

lodiana 

Iowa • 

Kaosna 

Kentucky 

Maine 

Maryland 

Va9.W.huBetts. .... . . 

Michigan 

Minu«t80ta 

jiisftonii 


AH  factories. 


Number. 


Milkosed. 


Pounds. 

o 

^ 

184,000 

216 

67. 471,  634 

2 

667,000 

16 

10,621.660 

4 

125,  200 

3 

621),  IKH) 

1 

1, 825, 000 

G 

1,  098,  OCO 

285 

316,  636.  778 

49 

20,  826,  012 

244 

181,035,746 

48 

7,9><3. 102 

8 

1,  270,  900 

41 

7,  637.  901 

14 

5,  8'Jl  Oi'O 

22 

10,071,00^:1 

74 

35,161,812 

27 

r,.  424,  923 

30 

9. 183, 585 

Cheese  factories. 


Cheese  made. 


Pound*. 

17,700 

1, 154, 121 

64,500 

201,  820 

700 


97,000 

4, 977,  2SC 

1, 153.  714 

2, 302,  U36 

791.;i84 


777,305 


1,003,943 

3,  291,  738 

452,  191 

^50.266 


Valno  of 
products. 


DoKarx. 

6.1* 
122,  JC 

8.3^ 
19,761! 

14a 


12.535 

4fit»  i:> 
in.w 

21.V":?y 

70.  -.'4: 


73.  M2 


99,  ar? 
292,  »n 

41,611* 
51,219 
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Xumher  ofbuttei'  and  cheese  factories,  products  madvj  ^c — Coiitiuued. 


States  and  Territories. 


Montana 

Nebraska 

Nevada 

New  Hampsltiro . . 

New  Jersey 

New  York 

North  Carolina... 

Ohio 

Oregon 

PenDsjlvania 

Tennessee 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia.... 
Wisconsin 

Total 


All  factories. 


Knmber. 


3 
21 

o 

2 

11 

1,652 

O 

452 

24 

146 
o 

U 
85 

4 

o 

AM 

7 
4U 


3,982 


Cheese  factories. 


Milk  used.      Cheese  made. 


Value  of 
products. 


PaitndJt. 

470, 000 

4.  443,  801 

87.500 

2,  531),  868 

9,  «>83.  992 

1,  385,  333.  604 

19, 000 

325,  527,  447 

3, 467, 942 

98,218,237 

198,  000 

1,645,085 

48, 440, 401 

964,500 

1, 684.  860 

987,929 

181,  841. 161 


2,747,427,449 


PoumU. 
24,500 
273,  506 


86,  400 
108,  722, 852 


17,  808, 191 

146,  534 

6, 087, 805 

9,000 

140,022 

4,  575,  341 

26,000 

70,  000 

S6,687 

16, 806, 994 


171, 750, 495 


DoUar/s. 

4,660 
26, 077 


10, 920 
8, 720. 490 


1, 361, 124 

18,548 

487, 629 

900 

18,974 

389,956 

2,600 

7,000 

10,238 

1,340.-860 


13,991,221 


States  and  Territories. 


Arizona 

California 

Colorado 

CoDnecticnt 

Dakota 

Delaware 

District  of  Colombia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Maine , 

Maryland 

M.issachusetts 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

Nevada 

Now  Hampshire 

New  Jersey 

Xi'W  York 

N"orth  Carolina 

Ohio 

Oregon 

Penusyivania 

Tennessee 

T^tah 

V«^rniont 

Virginia 

Wa»h  ington 

We.-<t  Virginia 

Wi»<oD-4u  


Total 


Bntter  factories. 


Butter  and  skim  cheese  factories. 


Butter  made. 


Poundt. 

400 

2,074.344 

2,100 

03,365 

5,800 

25,800 


3,600 

2,414,668 

281,232 

5, 458, 595 

11,482 

49, 100 

6,000 

190,  525 

52.  liSO 

9,850 

62,  450 

126,884 

9,000 

20, 672 

3,600 

99,068 

15.600 

4, 197, 424 

1,000 

235.  341 

84,500 

453, 020 

3,  600 

12,020 

5,000 

29,100 

47,963 


Value  of 
products. 


DoUart. 

200 

467,467 

840 

28,127 

2,120 

7,710 


386, 010 


16,  471, 163 


704 

501,604 

87,059 

1,304,763 

2,536 

14, 178 

1,650 

69. 616 

28,  737 

1,994 

14. 426 

32,989 

3,240 

4,456 

1,.')87 

27,887 

3.900 

870,383 

250 

39.  933 

24,  «68 

110.  503 

1,  080 

2,054 

1, 100 

8.  021 

11.  820 


99,678 


Butter  made. 


Poundt. 


126,546 


67,600 


4, 186, 361 

53,287 

724,518 


38.800 
92.067 
33, 366 
21.000 
13,980 


4.5, 100 


342,802 
4, 758, 354 


1, 852, 902 
"633,' 820 


6,837 


Cheese  made. 


Pound*. 


23,662 


155, 400 


15, 240, 839 
155, 550 
473, 877 


62,000 

277.  922 

221,  807 

10,000 

39,  800 


50,447 


466,  818 
12, 078,  272 


12, 653, 247 
"i'876.'246 


8,500 


103,  281 


8, 868,  235 


446,919 


12,950,621         44,134.866 


Value  of 
products. 


DoUart. 


57,684 
'44,920 


2,374,562 

26,930 

215, 008 


18.340 

47.487 

22,912 

6,050 

8,920 


15,789 


108, 243 
1, 652. 089 


1, 855, 736 
"si?,' 276 


2,066 


00,  554 


6, 3:(5, 166 


V 
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Number  qfoows  on  famUf  and  products  of  farm  dairies,  with  returns  of  products 

factured  in  factories,  by  oensus  of  1870. 


Gronps. 


Maine 

X(*w  Haiupshire. 

Vorroont 

MaHHa^^hnsctts  . . 
Hlioile  iKland.... 
CoDDCcticat 


Now  EsgUuid  Oroap 


New  York.... 
Now  Jersey .. 
PeimsylvaiiiA 


North  Middle  Groap 


Delaware. 
Maryland 
Virginia. . 


Soath  Middle  Group  ..... 


North  Carolina. 
Sonth  Carolina . 

Geor^a.. 

Florida 


South  Atlantio  Group. 


Alabama . . . 
MinaisBippi 
LoniRiaua .. 

Texas 

Arkansaii  .. 
TennoBsee.. 


Golf  and  South  Group. 


"West  Virginia. 

Kentucky 

Oliio 

Indiana 

Illinoia 


Ohio  Basin  Group . . . 


• •••••« 


Mirhipan.. 
Wisconjiin. 
Minnesota. 


Lake  Group. 


Iowa 

MisMori  . 
Kansas... 
Nebraska 
Colorado  . 


Traas-MiBaiMippi  Group 


California... 

Oroo:on 

Washington. 
Nevada 


Pacific  Coast  Group , 


Arizona 

D.akotA 

PvHti  let  of  Columbia 

Iduho  

Montana 

New  Mexico  ........ 

Utah 

Wyoming 


Rooky  Mountain  Group 
United  Statei 


Cows. 


Batter 
made. 


Cheese 
made. 


MUksold. 


Number.    Pounds.     Poundt.      OaUon* 
130, 259   11, 6JJ6, 482'  1, 152,  5©0     1, 374, 091 

90,&83i  5.965,0801  849,118  2,352,884 
1 80, 285!  17,  844, 896  4, 830, 700  8, 835, 840 
114,  7711    6,  559,  ICl   2, 245, 873   15, 284, 057 

18.806!        941,199;        81,976!     1,944,044 


rRODUCTB. 


Chi 


other 
prod« 
acta. 


Pounds. 


23,250 
2, 984, 179 
1,885,436 


98.889     6,716,007   2,031,194 


642, 593   49, 6C2, 325,11, 191, 451 


1, 350.  G61  107, 147.  .'i2G  22, 769, 964 
1  :)3.  ;{3 1 ;  8.  266.  O-'.'t  38, 229 
706,437i  60,8;t4,644i  1,145,209 


6, 253, 2S9         231. 700 


DcUt, 


81, 044, 175 


136, 775, 919 

5, 378. 823 

14,411,729 


2, 190.  429  176, 248, 193  23, 953, 402  155, 560, 971 


24,  082 

94,794 

188.471 


307,  347 


1,171,963 
6, 014, 729 
6, 979,  209 


315 

6.  732 

71,743 


758,603 

1, 520, 101 

266,812 


13,165,9611        78,7901    2,545,516 


196.  731 
98,  603 

2.31.  3]  0 
01.922 


4, 297.  8^4 

1.461,98a' 

4,  4i)0.  .572 

100,989] 


75, 185 

169 

4,292 

25 


688,656   10,360,375         79,671 


170,040:  8,213,753 

]7:{,W>9  2,013,521 

1U2.07G  322,405 

428.048'  3.712,747 

128.  9:>9  2.  753, 931 

243, 197|  9,571,069 


2,732 

3.099 

11.747 

84,342 

2,119 

142, 240 


17, 145 

241,815 

109, 139 

8,002 


371, 101 


104  657 
17, 052 

833,928 
62,771 
31,350 

415,786 


1,  246, 819:  22, 187, 42ft      196, 279     1, 465, 5U 


l(U.4n4'  6,044,475;  32,429 
247,615'  11.874,978  115,219 
651.390  50,2G6,372i  8,169,486 
893, 7;{G,  TJ.  91J>,  3851  28:1,  807 
640,3211  36,083,405   1,661.703 


2. 040, 496,126, 184. 615 10,  262, 644 


144,895 

1,  345, 779 

22, 275, 344 

936,963 
9. 258. 545 


83, 961, 946 


250,8591  24,400.185:  670,804' 
8#8,377  22,473,030;  1,.'>91,798 
121, 467     9,  622,  010       233,  977 


680, 703 


8G9.  811 

898,  515 

123. 440 

28,  940 

25.017 


945. 723 


164. 003 

48,  325 

16,  938 

6,174 


235.  530 


56, 395, 231 


2,277.122 

2, 059, 105 

208, 130 


fi.  124,  565 


78,006,048 

440, 107 

1, 647,  467 


20, 4n 

2,875 

33,780 


AU 
prodneti. 


4.850 
445^a 

121,  m 


S8,«31 


9».m 


12,104.015 
82,147 


80,  098, 622,57, 12G<12, 484. 114 


12,500] 


12,500 


48,800 


48,800 


246,000 
15,  984. 390 

107,680 
4,  072, 301 


2;a« 


2,3» 


•.7© 


9,79 


20,  410,  371 


1,  660,  997 

1,696.783 

87,500 


2,496,579     4,6(i,357|    3,385,280 


450 

i'ooo 


1,450 


42.000 

2,287.»4 

10. 0 

557, 8SC 


2.903,231 


27,512,179,  1.087,741 
14, 455.  82-)!      204. 090 


6,  022,  75H 

1, 539,  535 

892, 920 


48,923,217 


220, 607 
46, 142 
33,626 


688. 800 

857. 704 

196, 662 

95, 059 

19, 620 


256,906 

9,  785; 

15, 000 

82, 400 

4,000' 


70 
500 

239.  CSf 

249.031 

5,850 

570 

494,505 

£,'956 

44,  SH 
1.M3 

2,7W 

7.:w 

129B 

l,a)8,206     1,857.745;        818.001*  1,950 


7.  969.  744 

1,418,373 

407.  306 

110,880 


9.  906,  303 


938 

4,151 

657 

4.171 

12,  432 

16,417j 

17,  5<;3! 

707 


67.  036 


8"0 
209,  735 

4,  4!» 

111.4SU 

408,  080 

12.  912 

310,  33: 

1,200 


1. 059,  037 


%,^35,aa:r514,082,68:: 


3,305,074 
79, 333; 
17,465 


3, 693,  021; 

107.^67] 

21,060 

63,850 


40,000 


57. 7« 


^W 


3,491,8721    3,885,298; 


40,000;. 


14,500 
l.SSUj 


4, 800, 


4,464 

25,  603 
27,  239 
69,  603 


143, 259 


53,492,153 


120, 0771 

11.250^ 

105, 186 

813' 

11, 240 

4.080 


2,000 


264,346 


235, 500, 509 

€ 


2.000 


8,400 


St« 


m 


109, 435, 229J61.  of  6  lU,  771, « 
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3ritM^  ofoowi  onfartM,  and  products  of  farm  dairiM,  returned  by  oensui  of  1850  and  1860. 


States. 


ICfline 

New  Hampahire 

Vermont 

HaaaachoMtta  . 
Rhode  laland . . . 
Cotmectiont ..... 


Vvw  England  Group 


New  York..-. 
New  Jersey... 
Pennaylvania . 


Nortli  Hlddle  Qronp. 


Delaware. 
Maryland , 
Yirginia.. 


South  Middle  Qroap. 


North  Carolina 
Soath  Carolina. 

Georgia 

Florida 


South  Atlantic  Group 


Alabama... 
Mississippi 
Louisiana.. 

Texas 

Arkansas.. 
Tennessee . 


Gulf  Coast  Group. 


Kentucky 

Ohio 

Indiana... 
Illinois.... 


Ohio  Baain  Group ^. 


Michi{i:an . . 

Wisconsin 

Minnesota. 


Lake  Group 


Iowa...*.. 
Missouri.. 
Kansas ... 
Nebraska. 
Colorado.. 


Trana-Miaslsalppi  Group . 


California... 

Oregon 

Washington 
Nevada 


Pacific  Coast  Group 


Arism&a 

Dakota 

District  of  Columbia. 

Idaho 

Montana 

New  Mexico 

Utah 

Wyoming 


1800. 


Milch 
cows. 


JTwhber. 

147, 814 

94,880 

174,667 

144.492 

19,700 

98,877 


679,930 


Butter, 


Pounds. 
11, 687, 781 

6,  956, 7G4 
15, 900, 369 

8, 207, 936 
1, 021, 767 

7,  620,  912 


51, 485, 519 


Cheese. 


Pounds. 
1, 799, 862 
2, 232, 092 
8. 215, 030 
5,294,090 
181,511 
8, 898,  411 


21, 620, 996 


1, 123. 634 
138,  818 
673,547 


1, 935, 999 


22,  595 

99,463 

330, 713 


452,  771 

228,  023 

163,  038 

299,6^8 

92, 974 


103, 097, 280 
10.714,447 
58, 653, 511 


48,  548,  289 

182, 172 

2, 508, 556 


172, 465, 238     51, 239, 017 


1, 430,  502 

5,  265,  295 

13, 464,  722 


20, 160,  519 

4,  735,  495 

3, 177,  934 

5, 439,  765 

408,  855 


785. 223     13,  7C2,  049  [ 


6,579 

8,342 

280.852 

295.  773 

51,119 
1,543 

15,587 
6,280 

78,529 

230,  537 
207. 646 
120,6»J2 
6()1,540 
171, 003 
249, 514 


1,  589.  902 


6,  028,  478 
5,  (Km,  610 
1,444,742 
5,  850.  5f»3 
4, 067,  r>f)Q 
10, 017, 787 


32,415,756 


15,923 

4,427 

6,153 

275, 128 

16,810 

135,  575 


1850. 


Milch 
cows. 


Butter. 


Number, 

183,556 

94,277 

146, 128 

130,099 

18,608 

85,461 


Poundt. 
9,24.3,811 
6, 977. 056 
12, 137, 980 
8, 071, 870 
995,670 
6, 498, 119 


608,219 


931,324 
118, 736 
530,224 


1,580,284 


19.248 

86,856 

817, 619 


428,723 


43,924,006 


79, 766, 094 

9,  487,  210 

89,878,418 


129, 131, 722 


1, 055, 308 

8, 806, 160 

11, 089, 859 


15, 950,  827 


221,799 

193,  244 

834,223 

72, 876 


822,142 


4, 146,  290 

2,  9«1.  850 

4, 640,  559 

371, 498 


12, 140, 197 


Cheese. 


Pounds. 
2.484,454 
8,196.563 
8, 720, 834 
7, 088, 142 
316,508 
^  868, 277 


27, 119, 778 


49, 741, 413 

365. 756 

2, 505, 034 


62,.  612, 208 


8,187 

3,975 

436,292 


443.454 


95,921 

4,970 

46.976 

18, 016 


165,882 


227,791 
214,  231 
105,  576 
217,811 
93, 151 
250,456 


454,  016  11, 109,  016 


4,  008,  811 
4,346,234 
683,069 
2,  344,  900 
1,  854,  239 
8, 139, 585 


21, 376, 838 


269,  215 
678,  585 
363,  553 
522,634, 


11,716,609 
48,  543, 162 
18,  306,  651 
28,  052,  551 


100,400 

21,  618.  893 

605,  795 

1, 848,  567 


247, 475 
544,499 
284,  554 
294,671 


9, 947,  523 
34, 449,  379 
12,  881,  535 
12,  526,  543 


81, 412 
21, 191 
1,957 
95,299 
80,088 
177, 681 


857.628 


213,954 

20, 819, 542 

624,564 

1,278.225 


1,831,987 


173,543 

203,  001 

40,344 


106, 618,  973     24. 26.%  645  il,  871, 190  I  69,  804, 980  i    22, 936, 285 


15,  503, 482 

13,611,328 

2, 957, 073 


422. 888     82, 072, 483 


189, 802 

345, 243 

28,550 

6,995 


570, 590 


205. 407 

63,170 

9,660 

047 


269,184 


11,  95.3, 666 

12, 704,  837 

1, 093. 497 

842,541 


26, 094, 541 


8, 095, 035 

1, 000, 157 

153.092 

7,700 


4, 255, 984 


286 
639 


2.170 
18,835 


1,641,897 

1, 104.  300 

199,  314> 


2,945,511 


918,  635 

259.638 

29,045 

12,342 


1, 219, 655 


1, 343,  6R9 

105, 379 

12,146 


99,  670 

64,rn9 

607 


7,  065,  R78 

8, 633,  750 

1,100 


1,011.492 
400,283 


164,622     10,700,728         1,411.775 


45,704 
230, 169 


275, 873 


2, 171, 188 
7, 834. 359 


209,  840 
203, 572 


10.  005,  547 


413, 412 


4,  280 
9,427 


1,461,214 


13, 707 


813 


705 
911,464 


212, 169 


150 
86,986 


87,180 


14,872 


1,500 


84,369 
11,967 


13.259 
816, 046 


87,240 
58,331 


10,635 
4,861 


111 
88,309 


B,848 
80,998 


Kocky  Mountain  Group .... 
United  States 


47,261 


350, 310 


90,571 


16, 309 


8,585,735 


459, 081,  372 


103, 663, 927 


6,  385, 094 


98,292 


88,846 


318,  345,  306 


105,  »35, 893 
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GaUon$  of  milk  sold  from  forma  ^  or  manufactured  in  farm  dairies^  and  reporiedin  tl^ecetmi 
of  farm  productiony  in  equivalent  gallons  of  milk,  for  1880  and  1870. 


BUtai. 


1880. 


MaiBO 

New  Hampshire 

Vermont  

MnsMicliusetts. . . 
Rhode  laland  . . . 
Connecticut 


Kew  England  Gx^up. 


New  York.... 
New  Jersey.. 
Pennsjivania. 


North  Middle  Group. 


Delaware . 
Maryland. 
Virginia.. 


South  Middle  Group. 


North  Carolina 
South  Carolina. 

Georgia 

Florida 


South  Atlantic  Group. 


Alabama... 
Mississippi 
Lonisiaxia.. 

Texas 

Arkansas... 
Tennessee., 


Gulf  and  South  Group 


West  Virginia 
Kentucky  ..... 

Ohio 

Indiana , 

Illinois 


Ohio  Basin  Group. 


Michigan . , 
Wi.«M:on8in 
Minnesota . 


Lake  Group. 


Iowa K. 

Missouri..... 

Kansas 

Nebraska 

Colorado. 


Trans-Mississippi  Group. 


California... 

O^gon 

Washington 
Nevada 


Paeiflo  Coast  Group. 


Arisona 

Dakota 

District  of  Columbia. 

Idaho 

Montana 

NewMezioo 

Utah 

Wyoming ^ 


Rooky  Mountain  Group 


^Gallons  of  milk 
sold  and 
manufiictured. 


47.  3%,  0.13 
28. 42-2,  5;{3 
84.  052, 448 
69.  f»97.  497 
0,931,381 
37, 850, 772 


264,  249, 6C4 


1S70. 


Average  Gallons  of  milk'  Arencs 


yield 
per  cow 


577;  4)^0, 157 

44.  091,  892 

275, 725,  376 


897,  30C,  425 


6,  763, 25G 
27,  200,  876 
35. 737,  029 


22,151,262 
9.  866,  427 

22, 670.  443 
i;  103,  242 


65. 791,  374 


21,  276,  984 

22,  796, 408 
3.  01  :^,  390 

i?.,  062,  976 

23,  717,  .*>82 
r>4.  781,  099 


ca5.  i::n,440 


IL'4.  S77.  W.O 
69,  DOS.  890 


312,3m.  C:.4 


1-;?.  <■.('.().  b05 

.^a,  220,  rjo 

06,910,172 

30,  070.  666 

3, 100,  521 


372, 998.  284 


57,  600,  781 
7,  7:J7,  446 
4.4'J2,412 
1,175,776 


70,  936, 415 


249,  489 
C,  403,  994 

.^^59,  549 

971.2:57 
1.317,211 

150.  7C8 
3.  401,S'O 


13.: 


K.J.     <.».*! 


314.2 
313.8 
387.3 
396.2 
323.0 
325.4 


solil  and  TiAld 

manufactured.  \  per  cov. 


353.9 


401.6 
289.  9 
322.8 


367.1 


247.9 
221.3 
147.0 


69,701,161  j        177.2 


95.4 
70.5 
7*2.0 
26.2 


^6.5 


89.4 
85.0 
20.6 
71.0 
95. 1 
180.  3 


171,648,445  1  93,0 


2H,  79.5.  847  lS;i.  5 

57.217.  i:*,4  189.5 

25'J,  2<6, -JTH  I         :r28.  8 

lli»,  2-0.  (t52  I        241.0 

207.001.129  I         239.7 


257. 


1 


324.  7 
267.3 
216.3 


274.4 


2\Ty.  0 
134.9 
160.0 
186.0 
107.8 


175.6 


274. 2 

129.  9 

100. 1 

88.3 


228.4 


07  o 

159. 3 
433.1 

75.7 
116.5 

12.1 
10.5.  6 

luai 


10^.9 


87,  628,  225 
21.  23^,  762 
e.*?,  0»)4.  K45 
37,  .'i.-il,  725 
4.  .'-G3.  289 
28,771.000 


193.  087,  843 


483,  783,  455 

36,215,993 

198,  251.  73S 


712,  251, 186 


4,  274,  860 
16,  .^72, 142 
21,288.319 


42,  135,  321 


12,  998,  .H63 

4.  fi27.  952 

13,612,862 

305.998 


31,  .M5, 175 


9,749,103 

7,  861,  Zi\ 
1,  814,  848 

11,241.078 

8,  295,  615 
29,  294,  940 


68,  2i>C,  815 


1.5,316.  \fA 
:r7,  10.M35 

182,  (i^'5,  527 
7U.  014.  ^46 

111),  447,414 

424,  4,*-'8.  470 

76.  2G0,  282 
71,  33.5.:^  10 
29,  047, 133 


176,  642,  725 


84.  494.  .3<;8 

44.  4iKi,  2.^ 

15,  .529,311 

4.  7C7,  496 

1,2:^7.510 


150,  491,  969 


81,  563. 172 

4,  455,  041 

1.  26:i,  354 

396,490 


37, 678, 057 


I 


234.5 
349.  S 

3-5.4 

290.9 


300.3 


3512 
21"«.« 
2!?e,l 


32.! 


177.5 
1748 
113. 0 


13T.I 


r^i 

449 


5I€ 


57.1 

4-1 : 

17.  !S 

U.3 
1S6.5 


146.7 

•_'79. 0 
1?«.5 


2010 


2Hil 


•53.3 


2M5 
111.6 

^iU.7 


iy  3 


\:t\.  I 


7;.  6 
64.f 


160.0 


24, 117 

2iT 

631.  363 

152.1 

l.-ig,  ;-rfi2 

212.4 

Z^.\\  8S*8 

P4.1 

1, 3:»1».  L^'X. 

Vfi  3 

71.32r< 

4.3 

1,023,449 

\\  3 

8.  "K-it' 

V:  1 

3.  G08.  593 

i»»  ^ 
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Gallons  of  milk  sold  frovi  farms,  or  manufactured  in  farm  dairies,  ^c. — Continaed. 


States. 


Maine 

New  Hampshire 

Vermont 

MoaAaclmRetts . . . 

Khotle  Inland 

Connecticut 


New  England  Group . 


New  York  — 
New  Jersey... 
PennsylTania . 


North  Middle  Group 


Delaware . 
Maryland 
Virginia .. 


South  Middle  Group 


North  Carolina. 
Smith  Carolina. 

fleoi-fria 

norida 


South  Atlantic  Group. 


Alabama... 
Mi.^aiflflippi 
Lonisiaua.. 

Te^as 

Arkanaaa... 
Tenueaaee . 


Gulf  and  South  Group 


Wcat  Virginia 

Kentucky 

Ohio 

Indiana 

Illinoia , 


Ohio  Baain  Group. 


Michigan  . 
"Wisconsin 
Minnesota 


Lake  Group. 


Iowa 

Missouri . 
KanHas  .., 
Nebraska . 
Colorado . 


Trans-Misaisaippi  Group. 


California... 

On»jron 

WaHhiugton 
Nevada 


Pacific  Coast  Group. 


Arizona 

Dakota 

Dintrict  of  Columbia 
Idaho 


18G0. 


Gallonaofmilk 

sold  and 
manufactured. 


87. 163, 182 
23, 474, 399 
57,  285.  279 
31,  070,  246 
3.  277. 06* 
27,410,882 


Average 

yield 
I>er  cow. 


252.3 
247.4 
328.0 
215.0 
166.3 
277.2 


1850. 


Gallons  of  milk   Average 

sold  and       |     yiela 
manufactured,    per  cow. 


30,  571, 629 
24. 660, 492 
46, 588,  246 
32, 483, 609 
3, 356, 269 
25, 751, 614 


179,  681,  052 


305.931.  510 

32,  35.5,  875 

178,887,182 


264.3 


325.  7 
233. 1 
265.6 


577, 174,  567 


298.1 


4,  209. 182 
15,  80.5,  017 
40, 721,  827 


190.3 
158.  9 
123.1 


60, 826, 626 


134.8 


14.266,124 
9,  535.  fi02 

10,  337,  480 
1, 232,  725 


62.4 
58.2 
54.5 
13.3 


41.371,031 


52.7 


18,  104,011 
15. 024, 1»95 
4,  341, 404 
17,  872,  732 
12,  222,  280 
30.211,532 


78.5 
72.4 
33.5 
29.7 
71.5 
121.1 


163, 411, 759 

297.  329,  931 

28,  888.  345 

122,  557,  794 

448, 776.  070 

3, 169,  642 
11,423,118 
33, 777,  084 

48,  369.  844 

12,  550. 778 
8, 951,  348 

13,  976. 482 
1, 135, 512 

36,  614, 120 

228.9 
261. 6 
318.8 
249.7 
179.5 
301.3 


268.7 


319.3 
243.3 
231.1 


284.0 


12,  063,  080 

13, 063,  425 

2,051,490 

7. 145,  882 

5, 507.  820 

24, 620,  049 


164.7 
131.5 
106.3 


114.2 


56.6 
46.3 
41.8 
15.6 


44.5 


53.0 
61.0 
19.4 
32.8 
60.1 
98.3 


97. 776, 954 


61.5 


64,  547,  746 


58.2 


35,371,960 

170,  851,. -.28 

.55,626,714 

86, 314,  303 


131.4 
252  5 
1.5:1.0 
165.2 


348, 

164, 

.V'5  ' 



48, 

425, 

:W2 

42. 

122. 

3.4 

.9. 

105, 

5.?2  , 

99. 653, 

878  ' 

1 

190.0 


.3f).0<42. 182 

1L»7,  g:{7,  (:o;i 

39.  373,  203 
39, 070, 892 


121.0 
234. 4 
138.4 
132.6 


230, 17.3.  940 


172.2 


269.7 
207.5 
225.7 


22,  377,  708 
11,  368.  247 

5,  :3oo 


22-1.  5 

170.7 

5.4 


235.7 


33. 749,  255 


205.0 


36.  i«32. 739 

38.417.416 

3,  314,  377 

1,  042, 022 


79, 706,  554 


194.6 
111.3 
116.1 
149.0 


6,  7."k^.  377 
23, 740,  578 


147.9 
103.1 


139. 


30, 498, 9.55 


110.6 


10.  852,  712  i  52.  8 

3,123.413  58.7] 

473, 446  I  49.  0 

23, 100  I  24. 4 


14, 472,  701 


54.0 


67?!  535 


679,  825 


0.5 
71.9 


49.6 


6,  .510 
56,505 


22.8 
88.4 


46,  366 


67.0 


Montana 

New  Mexico 

Utah 

Wyoming — 


Rocky  MonntAin  Group 


83,  224 
1,  010,  3.57 


2.4 

84.4 


7,156 
286,091 


0.7 
58.9 


1, 156,  596 


24.5  ; 


339, 613 


20.8 
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Average  number  of  pounds  of  butter  per 

1870 

ooif ,  as  reported  respectively 
,  1860,  and  1850. 

ill  the  census  o 

/•leeo, 

Groups  of  States  and  Territories. 

1880. 

1870. 

1860. 

1850. 

Butter. 

Cheese. 

Butter. 

Cheese. 

Batter. 

Cheeae. 

Batter. 

Cheess. 

New  Kneland  GroaD  ....>.•........ 

87.7 
82.1 
63.0 
24.9 
80.3 
72.0 
80.2 
64.8 
58.7 
82.1 

Lbt. 
7.0 
3.9 
0.3 
0.1 
0.1 
1.4 
2.9 
1.0 
9.2 
2.2 

Lbt, 
77.3 
80.5 
42.8 
17.6 
17.8 
6L8 
82.8 
5L7 
42.1 
1&6 

Lbi. 

17.4 

10.9 

0.3 

0.1 

0.2 

5.0 

3.7 

1.7 

14.8 

2.5 

Lb8. 
75.7 
89.1 
44.5 
17.5 
20.4 
58.2 
75.8 
45.7 
15.8 
7.4 

Lbt. 

31.8 

26.5 

0.7 

0.1 

0.3 

13.2 

7.0 

2.1 

6.4 

1.9 

Lb9. 

73.2 
8L7 
87.6 
14  8 
19.8 
50.9 
65.0 
86.3 
15.5 
6.0 

£te. 
441 

Korth  Middle  GrouD 

318 

South  Middle  Group 

Ld 

Sooth  Atlantic  Groao  ............. 

OlS 

Gulf  Coast  GronD 

Ql2 

Ohio  Basin  Groan  ...........••••.■ 

1&7 

Iiftlce  Group 

&C 

Tranw-'M^i'Mfi'^ftinn^  Group  ...r.,...T 

LS 

Paoiflo  Coast  GrouD .  .* 

17 

Boflkr  Mountain  Gronn 

11 

SECTION  OP  FREIGHT  RATES. 

By  a  requirement  of  Congress  this  section  of  the  Statistical  DiTision 
was  organized  July  1, 1882.  Since  that  time  there  have  been  published, 
in  each  n^onthly  crop  report,  tabular  statements  showing  the  rates  and 
changes  of  rates  of  freight  on  principal  agricultural  products,  by  rail 
and  water,  from  the  more  important  points  of  shipment  to  the  principal 
markets.  Kot  only  have  the  through  rates  been  accurately  presented, 
but  a  great  mass  of  local  rates  from  minor  points  along  the  branch 
roads  or  feeders  of  the  several  trunk  lines.  Special  rates  on  live  stock, 
coal,  cotton,  rice,  &c.,  have  been  published  from  time  to  time  as  changes 
have  taken  place,  for  the  information  of  farmers  who  wish  to  forward 
their  products  to  the  best  markets,  with  an  intelligent  view  of  the  cost 
of  their  transportation. 

Bates  of  freight  on  wheat,  com,  flour,  beef,  pork,  lard,  cotton,  tobacco, 
&c.,  that  were  in  actual  operation  on  the  first  of  each  month  have  been 
published,  showing  the  cost  of  transporting  our  agricultural  products 
to  foreign  countries. 

There  was  pubhshed  in  the  monthly  crop  report  for  February  and 
April  of  the  present  year  an  elaborate  statement  of  both  local  and 
through  rates  of  freight  on  grain,  flour,  live-stock,  &c.,  in  Euroi)e ;  and 
this  Department  is  indebted  to  Messrs.  J.  Grierson,  E.  I.  Pearson,  and 
Henry  Oakley,  of  London,  for  the  valuable  information  and  data  fur- 
nished to  our  London  agent,  E.  J.  Mottat,  relative  to  this  subject.  The 
Department  is  also  indebted  to  the  general  freight  agents  of  the  rail- 
road companies,  and  agents  of  the  steamboat  and  steamship  lines 
for  their  promptness  and  willingness  in  furnishing  through  and  local 
rates,  routes,  connections,  and  such  general  information  as  was  desired; 
and  also  to  Albert  Fink,  chairman  joint  executive  committee  and  com- 
missioner, Trunk  Line  Commission,  346  Broadway,  New  York,  for  the 
proceedings  of  their  meetings ;  and  to  Virgil  Powers,  general  commis- 
sioner of  the  Southern  Railway  and  Steamship  Association,  for  the 
same  courtesy. 

The  following  list  shows  the  names  of  railroad  and  steamship  com- 
panies whose  rates  of  freight  and  their  changes  have  peen  published 
during  the  past  year : 

EAILROAD  LINES. 

Pennsylvania  Railroad  Company. 

Baltimore  and  Ohio  Railroad  Company. 

Ifew  York,  Lake  Erie  and  Western  Railroad  Company. 
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New  York  Central  and  Hudson  Eiver  Bailroad  Company. 
Grand  Trunk  Railway  Company. 
Boston  and  Albany  Eailroaa  Company. 
New  York  and  New  England  Railroad  Company. 
Wilmington  and  Weldon  Bailroad  Company. 
Northeastern  Bailroad  Company  (S.  C). 
Chesapeake  and  Ohio  Bailroad  Company. 
Chesapeake,  Ohio  and  Southwestern  Bailroad  Company. 
Georgia  Bailroad  Company. 
Mobile  and  Ohio  Bailroad  Company. 
New  York,  Chicago  and  Saint  Louis  Bailway  Company. 
Lake  Shore  and  Michigan  Southern  Bailway  Company. 
Pennsylvania  Company. 

Chicago,  Saint  Louis  and  Pittsburgh  Bailroad  Company. 
Chicago,  Bock  Island  and  Pacific  lUilway  Company. 
Union  Pacific  Bailway  Company. 
Central  Pacific  Bailway  Company. 
Chicago,  Burlington  and  Quincy  Bailroad  Company. 
Chicago  and  Alton  Bailroad  Company. 
Wabash,  Saint  Louis  and  Pacific  Bailway  Company. 
Chicago  and  Northwestern  Bailway  Company. 
Chicago,  Saint  Paul,  Minneapolis  and  Omaha  Bailway  Company. 
Chicago,  Milwaukee  and  Saint  Paul  Bailway  Company. 
Saint  Paul,  Minneapolis  and  Manitoba  Bailway  Company. 
« 

STEAMBOAT  AKD  STEAMSHIP  LI19ES. 

Monarch  Steamship  Line. 

Guion  Steamship  Line. 

Anchor  Steamship  Line. 

Inman  Steamship  Line. 

White  Star  Steamship  Line. 

General  Trans-Atlantic  Steamship  Company. 

North  German  Lloyd  Steamship  Company. 

Ocean  Steamship  Company  of  Savannah. 

New  York  and  Charleston  Steamship  Company. 

Merchants  and  Miners'  Transportation  Company. 

Portiand  Steam  Packet  Company. 

Winsor  Line. 

Norwich  p^nd  Worcester  Line. 

Old  Colony  Steamboat  Company. 

RAILROAD  CONSTRUCTION. 


DivUiomi. 


"Sew  England  States 

Middle  States 

Sonthem  States 

Western  States 

Paciflo  States 

Total 


|;3 
©a 

jij 
a 


U3,32» 


P4 


6, 155 

6.4 

17,922 

15.8 

17, 693 

15.6 

65,962 

68.2 

5,597 

6.0 

100.0 


Increase. 


1882. 


69.76 

1,.46&38 

1,506.43 

7, 77a  80 

777.57 


11,590.08 


1881. 


114. 10 

564.27 

1,314.57 

7,128.09 

668.  SO 


9,789.23 


%4 

P4 


>t 


2.9 
12.8 
19.0 
29.2 
34.8 


23.1 
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This  was  a  year  ago.  The  increase  of  1883  is  large.  The  increase  in 
I'ailroad  construction  according  to  these  figures,  whictt  are  cora piled  fix)m 
Poor^s  Manual,  is  almost  a  fourth  of  the  aggregate  of  existing  mileage. 
The  work  has  been  most  active  on  the  Pacific  slope ;  it  wa«  also  very 
hea^'y  in  the  Western  and  Southern  States.  This  is  nearly  equal  to  the 
mileage  of  all  other  counti'ies  in  the  world.  Europe  is  credited  with 
107,380  miles;  Asia  with  10,207;  Australasia,  5,427;  Africa,  3,121). 

The  following  table  shows  the  number  of  miles  in  operation  in  each 
State: 


states  and  Territories. 


Maine 

New  Hampshire 

Vermont , 

31a»8acha8ctta 

Khude  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland  and  District  of  Columbia 

West  Virginia 

Virginia 

Noith  Carolina 

South  Carolina 

(r  tK)rgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Tennessee 

Kentucky 

Ohio 


Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Dakota 

Iowa 

Nebraska 

Kansas 

Mirtsouri 

Indian  Territory. 

Arkansas 

Texas 

Colorado^ 

Now  Mexico 

Wyoming 

Idaho 

Ut4ih , 

Montana 

Nevada 

California 

Arizona 

Orescon 

Washington 


Gn^id  total. 


• 

V. 

Si 

9 

o 

Increaso. 

c 

t^ 

^ 

^s 

^t 

0 

o^ 

g.-§ 

1882. 

168L 

c 

K  a 

o  a 

t) 

^ 

& 

it 

1,056 

9 

29.25 

23.25 

5i2 

1.038 

D 

17.50 

6l81 

S.4 

920 

8 

2.00 

2.00 

e.4 

1,067 

1.7 

8.30 

43.94 

•" 

212 

2 

1.25 

c 

962 

8 

2.70 

36.85 

4.: 

7,0.37 

6.2 

705.05 

209.61 

141 

1,870 

1.7 

89.41 

89.29 

IOC 

6,857 

6,1 

526.29 

165.37 

IKI 

282 

2 
9 

6.78 
33.46 

15 

1,063 

25.00 

Ki 

813 

7 

107.39 

•          15.00 

177 

2,446 

2.2 

221.85 

327.19 

2&> 

1, 759 

1.6 

13a  75 

158.75 

io.i 

1,517 

1.3 

38,  25 

52.00 

&3 

2,874 

2.4 

334.  40 

101.50 

IT.  9 

973 

9 

•271.43 

145^00 

Ui 

1,!K)9 

1.7 

50.00 

14.00 

15 

1,309 

1.2 

120.50 

55.50 

1*5 

1.032 

9 

94.81 

262.00 

52.S 

2,007 

L8 

165.44 

56.33 

11 « 

1,807 

1.6 

73.00 

142.  30 

115 

6,  931 

6.1 

610.33 

496  56 

lae 

4,654 

4.1 

327. 72 

345.48 

1&9 

5,  0l8 

4.4 

611.65 

386  05 

iu 

8. 752 

7.7 

442.89 

400.20 

19.  S 

3.  8-24 

3.4 

35*2.  88 

302.  05 

«»'  7 

3, 1»74 

3.5 

39a  74 

18«.  76 

17.2 

2.  i:i3 

1.9 

400, 10 

413.00 

<1.C 

6,  WS 

6.1 

.    802.62 

l&i.  10 

5ao 

2,4<»4 

2.2 

221.06 

323.  73 

^.ft 

2,  265 

2.0 

211.33 

2C»8-56 

m 

4,500 

4.0 

293.  54 

242.35 

13-5 

350 

3 

05.  (»■> 

COO 

214 

1,  533 

1.4 

4U'X  50 

14^  :^ 

713 

6,007 

5.3 

1,  VS*).  .54 

a,  660.  40 

a4 

2.772 

2.5 

57U.  41 

616-98 

75.  J 

1,076 

1.0 

41. C8 

289.  37 

44.4 

613 

5 

48.71 

61.00 

215 

472 

4 

216.  30 

69-00 

1%^ 

907 

9 

185.  32 

35.00 

a.5 

659 

6 

391.  .50 

1.57.  0(> 

4SR( 

948 

8 

6,3.50 

15<!.  00 

2?4 

2,643 

2.03 

3?7.  89 

114.40 

1-0  1 

765 

7 

216.  18 

14R30  ! 

y.\i 

807 

7 

ISO.  00 

6&00 

4,5 

434 

4 

183,50 

714 

113,  329 

100.0 

11,  590.  93 

9,  789. 23  j 

m 
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MARKET  PEICES  OF  FARM  PKODUCTS. 

The  prices  of  the  crops  in  the  tables  of  estimates  are  those  of  the 
farm.  The  market  prices  here  given  are  those  of  New  York,  Chicago, 
and  other  phncipal  city  markets.  Necessarily  they  are  higher,  by 
reason  of  freights  and  commissions,  than  home  prices.  During  1982 
and  1883,  these  records  show  high  rat<3S  generally,  from  several  causes. 
First,  the  six  years  of  high  production,  which  was  quite  general  and 
comparatively  uniform,  have  been  followed*  by  three  years  of  fruitful- 
ness  below  an  average.  Second,  the  general  prosperity  of  the  country,, 
and  the  ascending  scale  of  values  incident  to  flush  times,  help  to  sustain 
the  current  rates  for  farm  products.  As  to  meat  products,  to  the 
scarcity  of  com  has  been  added  an  enlarged  foreign  demand,  and  losses 
from  the  hard  winter  of  1880-'dl  on  the  plains. 

A  striking  difference  exists  between  these  recent  prices  of  corn  and 
those  of  1878  to  1881.  From  June  of  the  former  year  to  June  of  the 
latter,  Chicago  quotations  scarcely  touched  40  cents  per  bushel,  and  in 
December  of  1878  were  recorded  at  28.  to  31 J  cents.  Prior  to  these 
years  of  fat  kine  and  swine,  the  range  of  prices  was  wide,  touching  81 
to  86  cents  in  October,  1874,  the  highest  point  reached  in  Chicago  in 
ten  years.  The  price  was  higher  at  the  beginning  of  1882  than  in  De- 
cember, the  under-medium  crop  of  that  year  being  better  than  the  very 
poor  preceding  one,  and  it  is  lower  still  at  the  end  of  1883,  falling  from 
59®62to61J^65. 

The  wheat  prices  are  not  higher  than  in  former  years.  The  foreign 
demand  hasi^een  somewhat  less. 


Taible  shotnng  the  prices  of  herf 

cattle  in 

Chicago  at  the  heginning  of  each  month  named. 

Date. 

Extra. 

Choice. 

Oood. 

Medinm. 

• 

VeaU. 

18S2. 
.T*nTiArv - 

$6  50  to  $6  85 
6  80  to    6  50 
6  80  to    6  75 

6  70  to    6  85 

7  60  to    7  85 

8  75  to    9  00 
8^  to    8  25 
7^  to    7  75 
7  60  to    7  75 
7  25  to    7  50 

—  to      — 

—  to      — 

6  25  to  '  6  50 
6  25  to    6  50 

6  25  to    6  50 

7  00  to    7  35 
6  75  to    7  20 
6  20  to    6  35 
6  20  to    6  35 
6  20  to    6  30 
6  25  to    0  40 
6  40  to    6  50 
6  75  to    7  00 
6  50  to    6  55 

$5  85  to  $6  35 
5  85  to    6  10 

5  90  to    6  35 

6  00  to    0  40 

7  80  to    7  50 

8  40  to    8  60 
7  65  to    7  85 

6  90  to    7  15 

7  00  to    7  75 
6  75  to    7  00 
6  00  to    6  50 
585  to    625 

5  80  to    6  10 
5  75  to    6  05 

5  75  to    6  00 

6  75  to    6  90 
6  50  to    6  70 
6  00  to    6  10 
6  00  to    6  10 
5  90  to    6  10 

5  90  to    6  15 

6  00  to    6  25 
6  25  to    6  60 
600  to    640 

$5  50  to  $5  75 
525  to    5  50 
6  50  to    5  75 
6  00  to    6  15 

6  90  to    7  15 

7  75  to    8  25 
7  00  to    7  40 
6  00  to    6  65 
6  00  to    6  75 
5  75  to    6  25 
5  25  to    5  75 
5  00  to    5  50 

5  40  to    5  70 

6  35  to    5  70 

5  35  to    5  65 

6  35  to    5  65 
6  00  to    6  20 
5  75  to    5  90 
5  70  to    5  80 

5  50  to    5  80 

6  50  to    5  75 
6  50  to    5  75 
5  50  to    6  00 
5  25  to-  5  75 

$4  50  to  $5  15 

4  50  to    5  00 

5  25  to    5  40 

5  75  to    6  20 

6  50  to    6  75 

7  00  to    7  50 
6  75  to    6  75 
4  60  to    5  75 
4  75  to    6  76 
4  25  to    5  35 
4  50  to    5  00 
4  25  to    4  75 

• 

4  40  to    5  00 
4  60  to    5  15 

4  90  to    6  15 

5  85  to    6  15 
5  70  to    6  00 
5  50  to    5  70 
5  00  to    5  70 
4  75  to    5  76 
4  50  t«)    5  25 
4  40  to    5  25 
4  25  to    5  25 
4  25  to    5  20 

$3  50  to 
3  50  to 
8  50  to 

3  75  to 

4  60  to 

5  00  to 
4  00  to 
8  75  to 
4  00  to 
4  50  to 
4  50  to 
460  to 

4  50  to 
4  50  to 
4  50  to 
4  50  to 
4  00  to 
3  75  to 

3  75  to 

4  00  to 
3  50  to 
3  75  to 
3  75  to 
3  00  to 

t7  50 

¥'ebmafV  ...••  ■>■■■■ 

7  50 

IM'Arr.h 

7  50 

Aoril 

7  20 

\rkv 

7  75 

Juno  .••...••.■•..•.. 

8  75 

July 

7  75 

Anmiflt . . .  « •  ........ 

7  50 

SAntomber  .......... 

7  75 

October ....... ...... 

7  50 

November 

DAcember  ........... 

7  60 
7  60 

1883. 

7  50 

V#itira^rvi.  .••••..•••• 

4  75 

MBr«!h   

7  50 

Aoril 

7  60 

Mav 

6  90 

Jane 

Jnly 

5  25 

6  60 

Ancmflt    ...a........ 

7  50 

Kf^ntninber  .......... 

7  25 

nrt/»ber  ............. 

7  :!5 

^ovfimlioiT.  •••••••••• 

7  25 

T^AAAmber .  •••  ••••••• 

7  25 

The  uiicertainty  of  corn  production,  which  always  exists  in  the  plant- 
ing season  to  some  extent,  and  especially  in  cold  and  wet  springs,  like 
those  of  the  past  two  years,  is  conspicuously  exhibited  in  the  April,  May, 
and  June  records  of  these  years,  which  are  uniformly  higher  than  those 
of  any  other  months.  "Extra"  and  "choice''  beeves  averaged  lower  in 
1883  than  in  1882.  There  was  less  difference  in  the  " good''  and  "med- 
ium" grades.  As  a  whole,  prices  of  Chicago  beeves  are  close  to  those 
of  two  years  ago. 
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MARKET  PBIOES  OF  FABH 

The  following  quioiatUm*  repre$ent  as  nearly  as  poeHbU  the  itod 


Prodaot 


WEW  TOUL 

Flour: 

Snperflii* bU. 

Spring  wheat  extrM..do. 

winter  wheat  extTM.. do. 

Patents do. 

Wheat: 

Xo.  2  white bosh. 

No.  S  red  winter do. 

Com: 

Ko.  S  mixed. ..  .—...bnah. 

Ungraded  mixed do. 

Barley do. 

Oata  .^ do. 

Kye do. 

Pototoea bbl. 

Hayi 

Iirat  quality ton. 

Second  quality do. 

B^ef : 

Plain  meM .^...bbl. 

Extra  meaa do. 

Hams  .••....••..••— .do. 
Pork: 

Bxtra  prime bbl. 

Prime  meaa do. 

Lard cental. 

Butter: 

Creamery  ......•• lb. 

StotedaiTT do. 

Weetem  dairy .•^••.. do. 
Cheeae: 

State  fiMtory ....lb. 

Western  flMtory do. 

Sugar,  liiir  to  good  refin- 
ing  lb. 

Cotton: 

Ordinary  to  good  ordi- 
nary  lb. 

Low  middling  to  good 

middling lb. 

Tobacco: 

Kew  England,  common  to 
fine  leaf lb. 

Pennsylyanla,  fialr  to  fine 
leaf lb. 

Kew  York,  common  to 
good  leaf lb. 

Wisccmsin,     assorted 
lots lb. 

Kentucky,   common     to 
good,  leaf lb. 

Eentooky,    common    to 
good,  lugs lb. 

Y&ginia,  common  to  fine, 
IfifT. lb. 

Virginia,  common  to  fine, 

lags lb. 

Wool: 

American  XXX  and  pick- 
lock  lb. 

American  XXtoX — do. 

American   combing  aiid 
delaine do. 

Pulled do. 

California do. 

^  BOSTON. 

Plonr: 

Western   superfine. 
8pring bbl. 

Common  extras do. 

Patents,  winter  wheat. do. 
Wheat : 

No.  2,  white bush . 

No.  2,  red do. 

Rye do. 

Barley do. 


ISBO  to|445 

40S  to  6S5 

600  to   700 

625  to  815 


1200 
2100   to2200 

1350   to  1400 
1600   to  16 50 


January. 


la 


187 
to  143^ 


70  to     701 

67  to      71 
88|to   115 

50  to      561 

02  to      97 

200  to   850 

2000  to 2200 

1600  tol800 


1850   to  1400 
1625   to  1650 
1115   to  11 60   1060   to  11 70 


Vebraary. 


$485  to|476 

520  to   575 

560  to   740 

660  to   880 


681  to 
64   to 


90 
42 


to 
to 


225   to 


188 
144i 

70 

118 

51 

83 

875 


1375  to$425 

450  to    490 

600  to   675 

610  to   850 

125 
18Uto   182 

•71  to  68 

64  to  68 

89  to  112 

44  to  52 

85  to  90 

275  to  875 


2000  to  21 00 
1600  to  1800 


2050 


12  00 
to  21 50 


82  to  45 
81  to  84 
20  to   22 


9  to 
8  to 


13 
121 


81  to 

32  to 

12  to 

9  to 


44 

88 
24 

1' 


71  to   7| 

»Ato   101 
11 A  to  12A 


18  to 
14  to 
8  to 
6  to 
7|to 
6ito 
8  to 
6  to 


44  to 

37  to 

42  to 

20  to 

12  to 


85 
85 

m 

10 
12 

8 

10 

9 


45 
45 

40 
40 
34 


450  to  500 
550  to  600 
725  to  825 

186  to  187 

140it0  141 

100 

95  to  115 


6ito   7] 

»Ato  lOH 
llA  to  121 


15  to 
13  to 
8  to 
6  to 
71  to 
6|to 
8  to 


43  to 

37  to 

42  to 

20  to 

12  to 


35 
22 
18 
10 
10 

8 
10 

6 


46 
45 

50 
40 
84 


4  50  to  5  30 

525  to  575 

7  00  to  800 

140  to  141 

148'  to  148i 

97  to  106 

95  to  115 


ICarah. 


1900 
1600 


to  20  00 
to  18  00 


12  50 
20  50 


to  13  00 
to  21 50 


1350  to  1375 

16  00  to  16  50 

1020  to  10871 

29  to   45 

87  to   43 

13  to   20 


April. 


May. 


8880  to$445 

4  50  to    510 

6  00  to    7  25 

610  to   8  90 


14Hto  143 

88  to  S8| 

81  to  83 

100  to  125 

60  to  65| 

80  to  90 

175  to  425 


$410  te|53l 

490  to  545 

620  to  750 

680  to  82$ 


14^ta 


144 


1800 
1600 


to  20  00 
to  17  00 


1075  to  1200 
1175  to  12  00 
2200    to 22 50 


82   to      83 
112   to  117 

58   to      69 
Mi 
200    to  4Sf 


1600 
1600 


to20ei 

tone! 


1200   tol3M 
2300   to255l 


8ito 
8   to 


13 
121 

n 


OAto    lOii 
llA  to      12| 


15  to 
U  to 
8  to 
6  to 
71  to 
6|to 
8  to 
6  to 


45  to 

37  to 

39  to 

20  to 

12  to 


85 
22 
18 
10 

121 
8 

10 

7 


46 

43 

48 
40 
35 


425  to  475 
500  to  550 
700   to   800 


131    to   13H 
97   to   100 
90   to   115 


1350  to  1400  11550  to  16M 
1600  to  16 75  17  50  tol840 
1040    to  11  65   1070   tollM 


80  to  45 
85  to  ^42 
13    to      22 


8|to 
8   to 


1? 


7ito        8i 
•I  to      11 

111  to  nil 


15  to 
If  to 
8  to 
7ito 
71  to 
6ito 
8  to 


45  to 

96  to 

40  to 

18  to 

12  to 


85 
15 
18 
11 
131 

8 
10 

6 


46 
44 

47 
42 
32 


4  26  to  4  75 
500  to  575 
700   to    800 


136 
143 

100 


to 
to 


144 

95 
to   125 


22  to 

23  to 
10   to 


27 


8ito      12 
6   to     IS 

7|to      li 


»Ato  UA 

lllito  U| 

15   to  S5 

13   to  SS 

8   to  11 

64  to  10 

7}  to  12 

6ito  S 

8  to  11 

6   to  9 


45  to  4€ 

36  to  44 

40  to  4T 

18  to  4! 

12  to  32 


425   to  47S 

525   to  57S 
750   to  S5» 


149   to  ISO 
IPO 

100  to  125 


SEPOBT  OF  THE  STATISTICIAN. 
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PEODXJOTS  FOB  1882. 

of  the  marketi  at  th*  beginning  of  each  motith. 


June. 

Joly 

• 

Aiigiut. 

September. 

October. 

• 
Korember. 

December. 

1350  to $4 75 
425   to   480 
5  85   to   715 
700   to    050 

1330   to|435 
4  45   to   4  60 
500    to    600 
600   to   9  00 

$340   to|480 

4  40   to   4  80 

5  30   to   575 
575    to   900 

1875   to$425  $350    to$405 
440   to   470     415   to   440 
500    to   545     475    to   635 
650   to    800     61'5    to   7  60 

$800  to$385 
390   to  430 
500   to   565 
575   to   7  30 

$296  to$885 
890  to  420 
4  70  to  5  40 
550  to  720 

126   to 
1334  to 

127 
184 

115}  to 

117 
116 

118 
109|to   1104 

108   to   1084 

1084  to   109 

104 
107   to   108 

98  to     99 

'iVe'to' 

i4ei 

108|to  109 

81|to 
80  to 

84 

81 

72   to 

811 
80 

86|to 
83   to 

57   to 
74   to 

87 
86 

100 
79 
77 

200 

89 

«86   to      88 

100 

55   to      48 

79 

200   to  250 

724 

68   to      73 

94   to   108 

38   to      53 

684 

160   to  250 

84  to      87 
87   to      874 

85  to      95 
41    to      65 
74   to      764 

175   to   800 

824to     87 
60  to     77 
80  to  100 

"'w'to' 
800   to 

88 
7  75 

"Mto' 

"is' 

82 

40  to     504 
70  to     704 
1874to  800 

1900   to2000 
17  00   to  1800 

1900   to  2000 
17  00   to  18  00 

1900   to2000 
17  00   to  1800 

1900   to2000 
1600   to  17 00 

1800   to  1900 
1500   to  1600 

1700   to  1800 
1400   to  1600 

1700  tolSOO 
1400  tol600 

12  50  to  13  50 
14  50    to  15  50 
17  00   to  18  50 

1175   to  12  50 
13  00    to  14  00 
16  80   to  18  50 

1200  tol800 

iSoo'toisw 

2350   to2700 

is  00*  to  15  60 
2500   to  27  00 

i500"to"i675 
2100   to  22  00 

1500   to  1575 
1900   to 2000 

18  00  to  14  00 
1750  tol850 

17  00   to  17  50 

18  50   to  1050 
UOO   to  11 80 

1900   to  19 50 
2000   to  21  00 
1150    to  1275 

1900 

2100 

11 75  .to  12  95 

19  00  to  20  00 
2100    to2200 
1175   to  12  90 

2000   to 21  00 
2100   to  22  00 
12  50   to  13 15 

2000 

2100 

1175   to  12  80 

1600 

11900 

1075  to  11 76 

18   to 
20   to 
14   to 

25 
24 
20 

18   to 
20   to 
14   to 

25 
24 
21 

18   to 
20   to 
14  to 

25 
25 
20 

20   to      82 
23   to      28 
14   to      22 

20   to      84 
25   to      80 
15   to      22 

24   to      87 
27   to      83 

18   to      28 

24  to     87 

•27  to      82 

18  to     28 

5   to 

7   to 

111 
10* 

H 

5   to 
10   to 

11 
18 

6   to 
4ito 

7ito 

11 
10 

5  to     114 
10   to      19 

6   to      124 

9  to      13 

9  to     13 

71  to 

Uio 

71 

71 

74  to       74 

74  to       71 

71  to       74 

74tO       71 

Oito 

in 

mto 

llA 

lOHto 

124 

10^  to      12 

8|to      lOf 

7«to      OA 

7|tD       H 

111  to 

12ii 

12  A  to 

13i 

12}  to 

131 

124  to      134 

11  to    llA 

lOAto   lOH 

10  to     lOi 

15   to 

85 

15  to 

85 

15   to 

35 

16  to      35 

16   to      85 

16  to      85 

14  to    [85 

13   to 

22 

13  to 

23 

13   to 

22 

13   to      22 

13   to      22 

13   to      22 

12  to     23 

8  to 

18 

8  to 

18 

8   to 

18 

8   to      18 

44  to      18 

44  to      18 

8  to     15 

6|to 

10 

6|to 

9 

6|to 

10 

64  to      10 

64  to      10 

64  to      10 

64to     10 

7   to 

13 

7  to 

12 

7   to 

12 

7   to      12 

7  to      12 

7   to      12 

6ito     12 

6  to 

74 

6  to 

7i 

5|to 

71 

51  to       74 

64to       74 

51  to       74 

54to      7 

8   to 

11 

8   to 

11 

8   to 

11 

8   to      11 

8  to      12 

8  to      12 

8  to     12 

6   to 

0 

6  to 

9 

6   to 

9 

e  to       9 

54to       9 

54  to       9 

54to       9 

45   to 
35   to 

46 
43 

45  to 
35  to 

46 
43 

45   to 
35   to 

46 
43 

45   to      46 
85  to      42 

45   to      46 
35 

45   to      46 
35   to      42 

45  to     46 
35  to     43 

34    to 
18   to 
12    to 

46 
44 
34 

34   to 
18   to 
12   to 

46 
42 
34 

84    to 
18   to 
12   to 

46 
42 
34 

34   to      47 
18   to      42 
12    to      31 

34   to      42 
18    to      42 
12   to      32 

84   to      47 
14    to      40 
12   to      32 

84  to     49 
18  to     40 
12  to     81 

4  00    to 
4  75    to 
7  50    to 

450 
5  75 
825 

350   to 
450   to 
650   to 

4  00 

5  50 
850 

3  50   to 

4  50    to 
6  50   to 

4  25 

5  00 
750 

350   to  400 
450    to    5  00 
6  50    to   7  25 

875   to   4  00 
450    to   500 
600   to    700 

850   to   800 
400   to   450 
625   to   7  25 

825  to  875 
375  to  425 
600  to  675 

140    to 

141 
14G 
100 
125 

117   to 

113    to 

85    to 

110   to 

118 

114 

90 

135 

1  15   to   1 16 

112    to    113 

85   to      90 

110    to    135 

109  to    110 
105   to    106 

80    to      85 

110  to   135 

104   to   105 

1084  to   100 

80    to       85 

80   to   105 

98  to      09 

'l45   to 

08   to 

100   to 

*i44'to"* 

100  to 

1451 
95 
125 

1094  to  110 
74  to      75 
80  to  105 
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MARKET  PEICES  OF  FARM 


Prwinot. 


BosTOX— Coatinued. 

Oat«: 

No.  2,  white bash 

No.  2,  mixed do 

Com,  No.  2,  mixed do 

Potatoes do 

Hav: 

(iood.. ton 

Choice do 

Pork: 

Extra  prinfe bbl 

New  moM do 

Beef: 

Weetem,  extra bbl 

Family,  extra  and  plate, 

barm 

Lard lb 

Butter: 

Northern  creamery — lb 

"Western do 

Cheeae: 

Northern   factory,    good 
to  choice lb. 

Weetem    factory,    good 

to  choice lb 

Sugar,  fair  to  good,  rclin- 

ing lb. 

Cotton: 

Ordinary   to   good   ordi- 
nary   lb. 

Middling  »  to     middling 

fair lb. 

Tobacco: 

Choice  leaf lb. 

Good  weetom do. 

Lugs do. 

Wool: 

Picklock  and  X.  X.  X  .lb. 

Pulled do. 

Combing  and  delaine.. do. 

PHILADSLPHIA. 

Flour: 

Superfine.  Western    and 
Pennsylvania bbl. 

Bakers',  Minn. ,  straight, 
barrel 

Patents,winterwheat,bbl. 

Patents,  spring  wheat. do. 
Wlieat: 

No.  2,  red bush. 

Amber do. 

Barley do. 

Com,  sail,  mixed do. 

Oats,  No.  2  white do. 

K.fe do 

Potatoes do. 

Hay,  timothy ton. 

Beef: 

Family bbl. 

India  mess do. 

Hams do. 

Pork: 

^Nl^-ss bbl . 

Prime  mess do. 

Lard cental. 

Batter: 

Creamery lb. 

Western  dair J' do. 

Cheeso: 
■    New  York  fiictory lb . 

Ohio do. 

Sn?ar: 

Fair  to  good  refining  .  .lb. 
Cotton : 

Ordinary  to    good    ordi- 
nary  Ih. 

Low   middling    to   good 
middling lb. 


January. 


Febmary. 


|053ito$0M  $054 
51  to  52  I  51 
72    to      72|;     73 


March. 


to  $0  54^10  53 
to      5li|     50 


70  to    105 

1600  to  1800' 

20  00  to  21 00 

1500  to  1550 

1800  to  18 50 

1200  to  1300 


1450   to  1500   1400 


90 

1600 
20  00 


to      74 
to    120 

to  18  00 
to  21  00 


to  15  50 
1850 


1450 

1100   to  11 59 


73 
80 

16  00 
1900 

1450 
18  00 


to$053| 
to      51 
to      74 
to    115 

to  1800 
to  21 00 

to  15  00 
to  18  50 


ApriL 


960   to  10 50 


Hi  to      11} 

25   to      36 
28   to      40 


12ito 

10   to 

7|to 

9|to 
12|to 


25 
28 


to  1500   13  00 
to      11}      Hi 


to  1500 
to      111 


$083 
65 

16  00 
20  00 

14  25 

17  75 


May. 


$058  {$063  to$064 

58  to      60 

to       84         88  to      89 

to    115        80  to    125 

to  1800    1600  to  1800 

to  21  00    2000  to  21 00 


to  14  75 
to  18  00 


1150    to  1250 


to      36 

to      40 


30 
38 


to 
to 


42 
46 


13 
13 

i 
13t! 


11  to 
10  to 

7ito 

9}  to 
12ito 


13|      11    to      13| 

13  {     10    to      13 
7}        7J  to        7} 


1300 


to  15  00 
to      11} 


1550    to  1600 
19  00    to  1925 


85   to      44 


11 
13* 


14    to 

15 

14 

lOi  to 

16 

10*  to 

16 

7    to 

8| 

9    to 

io» 

47  to 
15  to 
25   to 


48 
43 
50 


425   to   4  50 


7  00  to 

750  to 

750  to 

140  to 

143  to 

84  to 


80   to 
1800   to 

13  50   to 
25  00    to 

20  50    to 

17  60   to 

1130   to 

85   to 
27   to 

12   to 
11*  to 

7Ato 


7  25 
800 

8  40 

141 
144 

118 
69* 
62 
97 

112 
19  50 


47  to 
15  to 
25   to 


48 
44 
50 


0  to 
11}  to 


10*  to 
7*  to 

46  to 
16  to 
26   to 


101 

13* 

14 
16 

H 

48 
44 
60 


3  76   to   600     376   to   475 


700 
750 
760 


to  737*  662*  to 

to  8  25  7  50  to 

to  825  7  50  to 

142* 


90 

49 

90 

110 

18  00 


14  00  13  50 
2150  2100 


1800 
13  50 
1175 

41 
81 

l3i 
1.3 

7  • 


1187* 

86 
24 

12 
12} 


to  118 
69 
to  50* 
to  92 
to  125 
to  20  00 

to  14  00 

25  50 

to  22  00 

18  50 

1700 

to  12  00 

to   43 
to   83 


700 
7  75 
7  75 

133 


10  to 

10  to 

7}  to 

9|  to 

12}  to 

13  to 

10  to 

0  to 

44  to 
15  to 
23  to 


1500  to  1600 
11}  to   121 

29  to   30 
26  to   31 


14-        12    to      14* 
13*       10    to      I3i 
7i        7i  to 


114 

13} 

16 
13 

8 

47 
50 
48 


375   to   425 


7  25 
7  75 
7  75 


to  7  40 
to  8  25 
to    850 


01  to 

12|to 

13    to 

10    to 

6    to 

43  to 
15  to 
22    to 


n 

lU 
13| 

M 

13 

8 

48  I 


3  75    to   4  0C 


136}    to    137 


70    to 
67    to 


to 
to 


13 
13 


6tto 


9}  to      10|        9*  to      11* 
11}  to      121;     11*  to      12} 


112  to 

1600  to 

13  50  to 

2200  to 

1825  to 

17  00  to 
10  62*  to 

89  to 

80  to 

12  to 

11  to 


130 
68 
504 
85 
123 
18  00 

14  00 
20  00 
22  50 


69 

40 
17  00 


to    130 
81 

to       59 1 
86 

to    120 


7  50 
7  75 
800 


to  775 
to  850 
to    9  00  I 


145   to  145*' 


95 
85 

61 
90 
70 


to  19  00    17  00 


to   125 
to      i*t 
to      6li 
r..      91 
'.    145 
I..  iJOO 


14  00 

1.^53 

25  00    to26U0 

V  ?7(WJ 

2100    to  23  00 

2350    to2GiO 

18  75  18  50 
17  75  117  50 
1150    1125 


45 
35 

13 
12* 


to  19  00  19  00  to  1956 
to  17  75  18  00  to  IS  50 
to  11  75    116J*toUiW 


39 
33 

12 
11 


to 
to 

to 
to 


7*  to        7},     7Ato 


89  I 

IJi 
7/c 


28 
22 

11* 
Hi 


to 
to 

to 
to 


32 


13 

1-J 


7}  to 


ri 


9}  to      11*,       9}  to       llg        9}  to      Hi 
11}  to      12*1     11}  10       125!     11;  to     13 1 
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PRODUCTS  FOR  1882— Continued. 


JnuB, 


to  M|  to  $065 

61  to      82 

87  to      88 

125  to   150 

1800  to2000 

Si  00  to  22  00 

17  00  to  1800 

2050  to2100 

1500  to  1600 

1800  to 20 00 

12  to   12i 

22  to   26 

22  to   26 


July. 


10  661  to  $0  67 
03 
88  to   89 
90  to  120 


$0  09 
66 
00 


1800  to 

2000  to 

17  60  to 

2150  to 


1900 
2100 

18  00 
22  00 


1800 
20  00 

1950 
2225 


15  00  to  1600 


1800  to 
12ito 

21  to 
21  to 


7ito   7| 


9ito 

12ito 

13  to 

10  to 

6  to 

44  to 

15  to 
20  to 


"i 
131 

16 
13 

8 

46 

47 
48 


350  to  400 


725  to 
7  75  to 
800  to 


750 
850 
900 


1401  to  142i 


20  00 
121 

26 
26 


7ito   7| 


10  to 

12|to 

13  to 

10  to 

6  to 

44  to 

15  to 

20  to 


111 

HI 

16 

13 

8 

45 
50 
47 


287|t0  325 


690 
7  25 
750 


to  725 
to  825 
to  860 

187 


AngiiBt 


to  $070 
to  67 
to   01 


$053  to  $0  54 

50  to   59 

91  to   92 

90  to  100 


to  1900 
to  21 00 

to  20  00 
to  22  50 


15  50  to  16  00 


1550  to  16 00 


1800 
13 

21 
20 


to  20  00 
to   18i 


to 
to 


26 
25 


9  to   11 
8  to   lOi 
7ito   7| 


lO^to 

12{to 

13  to 

10  to 

6  to 

43  to 
15  to 
20  to 


"I 

16 
13 

8 

45 

47 
47 


275  to  300 


650 
700 
725 


to  725 
to  800 
to  850 


147  to  147i 


September. 


1800 
20  00 

20  00 
2275 


to  19  00 
to  21  00 

to  21 00 
to  23  00 


1800 
121 

24 
28 


to  19  00 
to   18^ 


to 
to 


30 
30 


8  to  11 

7Ato  7  A 

10|  to  12i 

18  to  14i 


October. 


Norember. 


$048  to$048|$049  to  $050 

38  tx)   44   43  to   47 

78  to   79   87  to   88 

60  to   80   60  to   70 


1800 
18  00 

2100 
22  50 


to  19  00 
to  21  00 

to  21 50 
to  2275 


14  50  to  1500 


17  50 
18 

24 
20 


to  1800 
to   18i 


to 

to 


81 
31 


10  to  12| 
8  to  112 
7)  to    7S 


13  to 

10  to 

6  to 

43  to 

16  to 

20  to 


16 
18 

8 

45 
45 
49 


375  to  300 

700  to  750 
675  to  775 
800  to  850 

113 


91  to 

Ufto 

13  to 

10  to 

6  to 

47  to 
15  to 
20  to 


10} 

12i 

16 

13 

8 

50 
47 
50 


275  to  300 


650 
625 
725 


to  675 
to  700 
to  800 

107 


1800  to  1900 

1600  to  17 00 

2100  to  21 50 

2360  to2376 

1350  to  1400 

1500  to  1800 
18^  to   18} 

28  to   37 

23  to   36 


10  to  13 
9  to  13 
7|to   7i 


8  to 

10}  to 

13  to 

10  to 

6  to 

45  to 

15  to 

SO  to 


111 

16 
13 

8 

50 
45 
50 


300  to  837| 


625 

637} 

700  to  775 


to  6  50 
to  700 


108  to  109 


December. 


$052  to$053 
44  to  48 
89  to  00 
60  to   80 

1800 
1600  tol700 

1750  to  18  00 
2000  to2050 

1250  tolSOO 

1500  to  16  00 
12|to     121 

28  to     86 
23  to     36 


0  to  139 

9  to  12) 

7A  to  7A 

7ito  9i 

lOito  U| 

18  to  16 

10  to  18 

6  to  8 


45  to 
15  to 
20  to 


46 
45 
48 


300  to  337} 

550  to  600 
600  to  700 
675  to  775 

108}to  1081 


95 

83 

61 

90 

150 

1800 


to 

J  to 
to 


125 


to 
to 
to 


91 
175 
2100 

20  00 


70 
78} 

Ml 


to   125 

to      80 

to      62 

80 


100 
90 
69 


to   135 

to      91 

to      70 

65 


15  00 


to  18  00 
2000 


1500  to2000 
2000 


100   to   135 

86} 

58   to      66 

Nominal. 

90  to   100 

1500   to  1800 

1900 


85 
68} 

68 

57 

1400 


to  110 
to  70 
45 
to  70 
to  68 
to  1800 


70 
89 
45 
73 
65 
1500 


to  110 
to  90 
to  46 
to  75 
to  70 
to  17  50 


1800  to  1850 


17  00  to  17  50 


70  to  105 
82fto  87 
48|to  49 
67  to  68 
75  to  88 
1400  tol650 

1700 


24  00  to  26  00 


2400  to2600 


21}  75  to  21  00  22  00 
I'ooo  to  20  50  20  00 
1175  to 


21  to 

14  to 

II  to 

10  t4> 


12  50 

25 
20 


12 
11 


7  A  to   7A 


9}  to 
IS  to 


lU 

18} 


to  22  50 
to2()50  i 
1250  tolSOU 


23 
16 

10 
8} 


to 
to 

to 
to 


26 
22 

llj 
9} 


7}  to   71 


lOfto 
12}  to 


111 
18} 


2200  to2300  2100  to2200 

2250  to2300  2300  to23  50 

2100  2150  to  22  00 

12  87}  to  13  25  13  00  to  13  50 


17  60  to  1850 


1800  to  1950 


23 
16 

101 
9 


to 
to 

to 
to 


26 
22 

111 
10 


7}  to   7| 


10|to 
12|to 


12 

IH 


26  to 
16  to 

10}  to 
9  to 

7Ato 


101  to 
12|to 


29 
22 

11} 

loi 

7A 


12} 
13} 


23  75 
22  50 
13  50 

27 
20 


to  24  00 
to  23  00 
to  13  75 


11 
10} 


to 
to 

to 
to 


83 
26 

13 
12 


7A  to   7rt 


9}  to 
11}  to 


10} 
121 


22  50 
1250 

33 
23 


24  00 
to  23  00 
to  13  25 


7| 


to 
to 

to 
to 


37 
80 

13} 
13 


to   7} 


1800  tolOOO 

2000  to 20 50 

20  00 

1175  to  12  50 

33  to   38 
23  to   30 

12}  to  j:j} 
11}  to   13 

7  A  to  7  A 


8|to 
10}  to 


91 

11} 


8}  to 
10}  to 


m 


24  ▲--^SS 
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MABKET  PRICES  OP  FABM 


Product. 


Philadklphia— Cont'd. 

Wool: 

Ohio  X  to  XX lb. 

Ohio  comltinz. do. 

Unwashed  delaine  ....do 
XTowssbed  combing... do. 
Tobacco : 
State  seed  wnppera. .  .lb. 
Penusyivauia      aaeorted 

leaf lb 

Ohio  numlnjj:  lot,  fair . . do, 
Ohio  running  lot,  good,  do 
Kentaoky  common  to 

good  lugs lb. 

Kentucky  good   to   fine 

leaf lb. 

BALTZMOEB. 

Floart 

State  sunerflne bbl. 

Ohio  and  Indiana  super* 

fine bbl. 

Weetem  family do.. 

Patents do.. 

Wheat,  No.  2  red bush. 

Com,  regular  mixed.. ^.do.. 

Itye do.. 

Oats do.. 

Potatoes do.. 

Hay,  timothy ton. 

Pork: 

lioss..^. bbl. 

Bacon  shoulders. lb . 

Sugar-cared  hams,  can- 
vassed   lb. 

Sugar-cured  shoulders,  do . 

Lard cental. 

Butter: 

Creamery... lb.. 

New  York  State,  choice 

to  fine .....lb. 

Western  factory do. 

Cheese: 

Kew  York  factory lb. 

Western do. 

Sugar,  fair  refining do. 

Cotton : 
Ordinary  to  good  ordi- 
nary   lb. 

Low    middling    to   mid- 
dling   lb. 

Tobacco: 
Good  to  medium  Mary. 

land  leaf cental. 

Common  to  medium  Ken- 
tucky leaf cental. 

Common    to   good   Ken- 
tucky lugs cental. 

Common    to    good   Vir- 
ginia lugs cental. 

Wool: 

Burry lb. 

Merino,  unwashed ....  do . 

Oood  onwanbed do. 

Tub- washed. do. 

Rice: 
Carolina,     common     to 

choice -.lb. 

Louisiaua,  fair  to  prime, 
pound  


January. 


$043  to$04« 

40  to      02 

30  to      86 

26  to      28 

124  to      20 


^44itof045  f048   to$045 

45 
87 


18   to 

0  to 

13   to 


25 
13 
18 


5  to      10 
12  to      80 

400   to  480 


400 
7^ 
725 


to 
to 
to 


66  to 


47 
100 


to 
to 


480 

775 

875 

180 

67 

04ft 

50 

120 


February. 


Karch. 


28  to 

12ft  to 

18  to 

0  to 

13  to 

6  to 

12  to 


50 

a 

20 

25 
18 
18 

10 

SO 


400   to  475 


400 
735 

750 


to 
to 
to 


1600   to2250 

1800   to  1876 
Sft 

18  to     14 

H 
1200 

87   to      44 


CHICAGO. 

Flonr: 

Winter bbl 

Spring  .....••••■•....do.. 
Wheat: 

Xo.  2  spring bush. 

!No.  2  winter do.. 

Barley. do.. 

Coni| Ko.  2. ..•■•••. ...do.. 


81  to 
28   to 

12ft  to 

6  to 

7  to 


9   to 


40 
36 

13 
12 

8 


10 
111 


525  to  800 

750  to  1000 

500  to  700 

300  to  550 

17  to  24 

21  to  23 

26  to  20 

86  to  40 


6|to 
5ft  to 


8 
7ft 


500   to   650 
6  00   to   700 

127|to   1271 


82   to   108 
63^  to      63i 


66ft  to 

IHfttO 

47   to 

100   to 


475 
750 
875 
1'85 

68 

8 

52 
125 


n 


Z7|to 

12ft  to 

18   to 

9  to 

18   to 

5  to 

12   to 


34 

30 

25 
13 
18 

10 

30 


850   to  450 


350 
615 

750 
1281 


to  450 
to  720 
to  850 
to   129 


ApriL 


May. 


45 
39 
81 

20 

25 
18 
18 

10 


1600   to 2206 

1850   to  1875 
H 

18   to      14 

1250 

87   to      45 


30 
28 


to 
to 


41 
85 


12ft  to 
6  to 


12 

7 


n 


48 

115 

1500 


to  51 
to  125 
to2000 


1775  to  1^88 

8ft 


18  to 


1250 


85   to      48 


30   to 
28   to 

12ft  to 
6  to 


42 
35 


9  to     10|!      8|to     104 
111'     U|to     114 


500  to  800 

750  to  1000 

500  to  700 

300  to  550 

17  td  24 

21  to  23 

26  to  29 

36  to  40 


Sfto 
5ft  to 


8 

71 


680   to   7  05 
725    to 


180  to   181 


87   to   107 
60|to      60| 


500  to  800 

750  to  1000 

500  to  700 

300  to  550 

17  to  24 

21  to  23 

86  to  29 

86  to  40 


6|to 

5ft  to 


8 
7| 


626   to  700 
675 


126ito   1261 


•II  to   108 
60   to      60ft 


44  to 

27  to 

12(to 

18  to 

9  to 

13  to 

5  to 

12  to 


850  to  475 

350   to  400 

637ft  to  675 

685   to  750 

135ito  135| 

75    to  77 

98   to  100 

54   to  58 

120   to  135 

1500   to 21 00 

1776   to  1869 

18ft 
1150   to    12  00 
41   to      46 


$040    to$043ft$045  to|0i7 

44    to      45   :     43  to  0 

23  to  2S{ 

12ft  to  20 

18  to  25 

9  to  U 

13  to  18 

5  to  10 


13  to 


875  to  5M 

875   to  500 

646   to  1» 

800    to  6S 

1414  to  14» 

80   to  0]ft 

06    to  K 

55    to  58 

110    to  130 

1600    toSOM 

1850   to  1950 


to 


30   to 
30  to 

mto 

5  to 


94  to 
114  to 


42 

38 

13J 
18 
74 


104 

124 


144 

lOft 
12  7S 


^    i 

25   to 
17    to 


30 


600  to  800 

750  to  1000 

500  to  700 

300  to  550 

17  to  24 

21  to  23 

26  to  20 

36  to  40 


14    to      14ft 
84  to      10 
74  to       7i 


Hto 

111  to 


lot 


6|to 

54  to 


8 


600  to  700 


185 

1124  to   1324 
784  to   105 
694  to      70 


500  to  800 

750  to  1000 

500  to  700 

300  to  650 

17  to  94 

21  to  23 

27  to  29 

86  to  40 


6  to 
6   to 


8 


600   to  700 
750 


140 


76   to     97 1 
734to     74ft| 
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PRODUCTS  FOE  1883— Continaed. 


Juno. 

Jidy 

• 

Angiut. 

Soptember. 

October. 

NoTomber. 

December. 

|042ito$047i 
33   to      51 

• 

$041   to  $042 
44   to      48 

t 

$0  41   to  $043 
38    to      48 

$042   to $044 
34   to      48 

$0  38   to  $0  43 
35   to      49 

$0  41    to  $0  43 
34   to      50 

$035  to$043 
43  to     49 

26  to      83 

21  to 

86 

22  to 

36 

21    to 

30 

21ito 

80 

224  to 

36 

29  to     85 

121  to      20 

12|to 

20 

12ito 

20 

121  to 

20 

12|to 

20 

124  to 

20 

124  to     20 

18  to      25 

0   to      18 

13   to      18 

18  to 

0  to 

13  to 

25 
13 

18 

18  to 

9  to 

13  to 

25 
13 

18 

18   to 

9   to 

13   to 

25 
13 

18 

18   to 

9   to 

13   to 

25 
13 

18 

18   to 

9   to 

13   to 

25 
13 
18 

18  to     25 

9  to     13 

13  to     18 

6  to      10 

6  to 

10 

6  to 

10 

6  to 

10 

5  to 

10 

5  to 

10 

5  to     10 

12  to     80 

12  to 

80 

12  to 

80 

12  to 

80 

12  to 

30 

12  to 

30 

12  to     80 

850   to   400 

825  to 

400 

800  to 

876 

325   to 

875 

325  to 

850 

350  to 

400 

325  to  375 

325  to   430 

605   to   675 

800   to   000 

138   to   138i 

81 

75  to      80 

60  to      61 

325  to 
565  to 
7  50   to 

60  to 

400 
675 
900 
155 

8U 

80 

62 

800  to  875 

525   to  675 

7  00   to   875 

113|to   1131 

83|  to      84 

65   to      75 

63   to      66 

200   to   250 

1700   to2100 

825   to   875 

5  00    to    5  871 

575   to    8  50 

111    to    IIU 

84 

65   to      67 

38   to      45 

2  00   to   2  50 

15  00    to  18  00 

310  to  350 

4  62    to   550 

5  75   to   8  50 
106   to    106i 

654  to      67 

72   to      73 

39   to      45 

225   to   275 

1500   tolOOO 

850   to  400 

487   to   550 

575   to   800 

1054  to   1054 

82   to      87 

66   to      68 

42   to      47 

2  00   to   225 

14  00   to  1900 

325  to  875 

475   to  550 

575   to  800 

105{to  1061 

84 

65 

40   to     46 

200   to  230 

1700  to2000 

1500  to  1900 

1400   tol900 

20M  to3160 

2160  to2275 

222S  to2828 
12 

MOO 
121 

i 

»2S 
121 

1 

1425 
1^ 

3275 
12| 

l^to     16 

HI 
1275 

15ito 

16 

13 
1275 

161to 

1825 

15|to 
l^to 

• 

161 
131 
14  00 

161  to 

J3 

1400 

16|to 

17 

12 

L3  75 

154  to     17 

12 

1850 

23  to      25 

20  to 

27 

23  to 

27 

26  to 

85 

25  to 

82 

25  to 

87 

28  to     88 

20  to     23 
18 

20  to 
18  to 

22 
20 

18  to 
18  to 

24 

20 

20  to 
18  to 

27 
20 

20  to 
20  to 

28 
22 

26  to 
28  to 

32 
25 

28  to     84 
28  to     26 

111  to      13 

8  to     m 
7|to       7i 

114  to 
8  to 
7  to 

• 

121 

i 

10|to 
8   to 
71  to 

12 
10 
71 

U   to 
9  to 

7  to 

78 

Ulto 

10  to 

71  to 

124 
7| 

12  to 

11   to 

71  to 

18 

11 

124  to     134 

11  to     124 

71to      81 

7  to     10| 

•Ito 

lU 

10  to 

111 

10|to 

ui 

•ito 

104 

0  to 

91 

8|to      3 

lli  to     12 

12|to 

12| 

12|  to 

m 

12|to 

18 

lli  to 

111 

10  to 

101 

•Ito     lOf 

500  to  800 

600  to 

spo 

600  to 

800 

400  to 

800 

400  to 

800 

400  to 

800 

400  to  800 

750  tolOdO 

750  tolOOO 

760  tolOOO 

750  tolOOO 

750  tolOOO 

750  tolOOO 

760  tolOOO 

500  to  700 

500   to 

700 

600  to 

700 

500  to 

700 

500  to 

700 

500  to 

700 

500  to  700 

300  to  550 

800  to 

650 

300  to 

650 

800  to 

550 

80f  to 

650 

800   to 

650 

800   to  650 

««^«*« •••••«•• 

26   to      28 
39  to      38 

27  to 
87  to 

80 
40 

27  to 
87  to 

80 
40 

27  to 
87  to 

30 
40 

27   to 
87  to 

80 
40 

37  to 
87  to 

80 
40 

27  to     80 
87  to     40 

5ito         8 

5|to 

8 

5|to 

8 

5|to 

8 

51to 

74 

54to 

74 

54to     74 

51to         6i 

51  to 

d 

5ito 

6* 

5ito 

61 

6  to 

6 

6  to 

6 

6  to      6 

600   to 
610  to 

1151  to 

1  9K    tA 

700 
7  00 

117| 
140 

65 

75 

600  to 
650  to 

98   to 
08   to 

75  to 

76  to 

700 
710 

102i 
102 
82 
78J 

500  to. 

600  to  750 

I 

175 

108 
96 
87 

58f 

124|to   1254 
1 20   to   1 22* 

1004to 
991  to 
714  to 
74|to 

102 
103 
724 
76 

1054  to 
954  to 
864  to 
671  to 

924to 
94}  to 

674  to 

m 

95 
82 
68 

94  to     044 

65  to  100       55  to 
8$  to     71       74|to 

81  to   as 

69  to     63 

V 
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MAEB^ET  PBIOES  OF  FAEM 


Prodaoi. 


CHlCAOO-<}oiitinaML 

O&U,  Ko.  2 bash. 

Ilye.  Ko.  2 do.. 

Potatoes do.. 

Hav: 

iMruothy,  Ist  quality. t-on. 

Ti  moiliy,  2d  quality . .  do . . 
Be«l: 

Mess bbl. 

Extra  mess do. 

Hams do. 

Pork: 

Mess bbl. 

Bacon lb. 

Hams do. 

Lard oental. 

Batter : 

Creamery lb. 

Good  to  choice  dairy,  .do. 
Cheese: 

Full  cream lb. 

Lower  srades do. 

Su^ar,  yeflow do. 

Wool: 

Good  to  choice  medium 
tub lb. 

Fine  washed  fleece. . .  .do. 

Fine  unwashed  lieeoe . .  do . 

CDfCnnfATL 
Flour: 

Superfine bbl. 

Extra do.. 

Family do.. 

Fancy do.. 

Wheat: 

Na2  red bush. 

No.  2  bard do.. 

Corn: 

No.2  mixed do.. 

No.  2  white do.. 

No.2yellow do.. 

Oats do.. 

Rye .....do.. 

Barley do.. 

Hav: 

No.  1  timothy ton . 

Lower  grades do.. 

Pork: 

Mess bbl . 

Hams,  sugar-cured lb. 

Sboulders do. 

B<icon do. 

Lard cental. 

Butter : 

Creamery lb. 

Lower  grades do. 

Chet'se : 

Choice  Ohio  (kctory. .  .lbs. 

Lower  grades do.. 

Potatoes bush.. 

Peanuts: 

Tennessee lb. 

Virginia do. 

Cotton : 

Ordinary   to   good    ordi- 
nary  lb. 

Lowmiddling  togoodmid- 
dling lb. 

Middling  fair  to  fair. .  .do. 
Wool: 

Fle<^ce,  washed lb. 

Tub  washed do. 

Unwashed do. 

PnUed do. 

■ADIT  LOUIS. 

Tlonr.ehoioe bbl. 

Wheat,  XTo.  2  red biuh. 


Jannary. 


$0441  to  $0  45 
»5ito  07 
80  to  110 


Febmary* 


14  60 
12  00 


to  1500 
to  18  50 


075  to  1000 
10  50  to  11 00 
2025  to2050 

17  07*  to  17  20 
7{to  10 
llSto  12 
1115  toU20 

33  to   40 
25  to   32 


11  to   12 
2  to 
7  to 


"4 

8 


40  to  44 
30  to  40 
26  to   28 


390  to  500 

5  25  to  560 

610  to  635 

665  to  760 

138  to  130 


69  to   70i 
71 


48  to   50 

103  to  105 

80  to  105 


17  00 
14  00 


to  1800 
to  1600 


17  25  t>ol7  50 
11}  to   12} 
71  to    8 
Hi  to   111 

1002  to  10  07 

45 
15  to   30 

Hi  to   12| 


$0421  to  $0421 
01  to   06 
100  to  115 


March. 


1200 
10  00 


to  13  00 
toUOO 


1000  to  1060 
1100  to  11 50 
20  60  to  21 00 

1800  to  1830 
7}  to   lOi 
111  to   12 
1105  to  11 07} 

• 

33  to   41 
26  to   35 

12  to   13 
2  to   11} 
7  to   8 


37  to  42 
30  to  38 
20  to   24 


3  50  to  500 
525  to  560 
620  to  650 
685  to  750 

141  to  142 


64}  to 
72|to 


72} 
65 

48  to   50 

104  to  1041 

06  to  105 


IGOO 
14  00 


to  17  00 
to  15  00 


100  to  125 


4ito 
8  to 


8|to 


10 
12; 


I  to 
I  to 


35  to 

28  to 

18  to 

20  to 


540  to 


104 

38 
30 
27 
30 


760 
186 


1850  to  1875 
12}  to   13 
8  to   8i 
11}  to   12} 

1180  to  11 80 

43  to;  45 

18  to   83 

12  to   13 
10}  to   11} 
115  to  130 


$040ito$040f 
82  to   88 
110  to  190 


1200 
1100 


to  13  00 
to  11 50 


1000  to  1050 
1100  to  11  50 
2050  to 21 00 

1662*  to  1700 
7}  to   10} 
11}  to   12 
10  87}  to  10  62} 

38  to   46 
28  to   38 

12}  to   13} 
2  to   10 
7  to   8 


88  to  43 
80  to  40 
18  to   20 


340   to  485 

520  to  550 
590  to  625 
665   to   725 


ApilL 


$044 


to  $047 
80 


$o&s  to$05ai 

8J 

100  to  llfi 


1300 
1200 

1000 
1160 
2050 


to  14  00 
to  12  50 

to  10  50 
to  12  00 
to  21 00 


14  00 
1300 


128  to 


120 
130 


1715  to  17  25 
71  to   11 
12  to   12} 
1100  to  11  06 


37  to 
22  to 


45 
30 


12  to  18 
2  to  10 
7}  to   8| 


37  to  41 
31  to  43 
18  to   19 


4  25  to  4  75 

500  to  540 

580  to  600 

650  to  700 

133}tO  134 


03  to  100 


1550 
14  00 


to  16  60 
to  1500 


5}  to 

81  to 


8{to 

11  to 
121  to 

35  to 

28  to 
18  to 

29  to 


t 


lOi 

III 

40 
30 
28 
80 


640 
142ito  142{i 


1800  to  1825 
12i  to   13 
8}to   8} 
11}  to   I2I 

1030  to  10 60 

60  to   62 
25  to   40 


12  to 
9}  to 
120  to  135 


12* 


5}  to 
8}  to 


7 


8|to   10} 


10|to 
121  to 

37  t4> 

28  to 

18  to 

28  to 


40 
88 
27 
29 


600  to  616 
lS5ito   185|< 


72   to 
76}  to 

60   to 
90}  to 


72k 
76| 
72 
6U 
91 
06~to    100 


IL17. 


tol5W 
to  14  00 


1100  tollSO 
1200  to  1250 
2400    to25M 

18031  to  1825 

8lto   m 

12ito      13} 
1115   toll35 


24   to 
20   to 


28 
26 


18   to     14 
2   to     121 
8  to      H 


87  to  38 
87  to  O 
18   to      2S 


490  to  519 
540  to  5» 
615  to  64S 
•  75' to   725 


140    to 


17  00 
1500 


to  18  00 
to  16  00 


1800   to  18 25 
111  to      12} 
6   to        8| 
11}  to      111 

1040   to  10  95 

44   to      46 
22    to      40 


10 

18 

100 


to 
to 
to 


5}to 
8}to 


12 

9 

135 

9 


0}to       lOf 


111  to 
12ito 

37  to 

28  to 

18  to 

28  to 


141 
142 

741 

75 
55} 

93 
95~  to    1 13 


70|to 

51    to 
92}  to 


1700 
1500 


toisoo 
to  1660  f 


1875   to  1900 
13    to      131 
8|to       9 
12i  to      13 

1095   to  11 10 

80   to      S2 
15   to      2i 

11   to     ri 

8}  to       9 

115   to   155 


5|to 
8|to 


n 

9 


9}  to     101 


121      11|  to      12i 
13|      13    to      121 


40 
38 
26 
29 


610   to  626 


127Ato   187(1  182ftto 


35  to  40 

£8  to  50 

17  to  25 

28  to  29 


610  to 


685 
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PRODUCTS  FOE  1882--Continued. 


June. 

July. 

Aii^st. 

September. 

October. 

November. 

December. 

$048  to$048i 
77  to   78 
ICO  to  161 

$056  to$056i 
65  to   75 

$0(10  to  $062 
06  to   68 

$037  to$039 

63  to   67 

50 

$035 

58 

$045  to   50 

1250  to  1300 
1050  to  1200 

$0  34  to $034} 
50  to   58 
45  to   50 

1160  to  12  00 
1000  to  1050 

$033  to$034 
......^...58 

65  to  70 

1500  to  1600 
1300  to  1400 

14  00  to  1500 
1100  to  12  00 

14  00  to  1500 
1200  to  13 00 

1100  to  1200 
900  to  1000 

1150  to  1250 
1050  toll 00 

1250  to  13  00 
13  50  to  14  00 

12  50  to  1300 
14  00  to  14  25 
2300  to2400 

2157i 
11  to   14 
14|  to   15 

1230 

1225  to  12 50 
1275  to  1800 
1950  to2000 

1922*  to  21 20 
10{to   14 
14^  to   15 

1195  to  12071 

21  to   24 
16  to   21 

1225  to  12 50 
12  50  to  13  00 
17  50  to  1800 

21  82|  to  21  95 
11  to   15 
15  to   15i 

12  27i  to  12321 

25  to   30 
18  to   24 

1225  to  1250 
12  80  to  13  20 
17  00  to  1800 

22  50  to  22  40 
12  to   13^ 
10  to   IG^ 

12  50  to  12  70 

1200  to  1250 

10  60  to  10  75 

24  5U  to  25  00 

i?  00  to  18  00 

1932itol947i 
10|  to   12* 
14  to   14i 

1117itoll32i 

SI  to   26 
10  to   22 

....  ...... .... 

2100  to 2200 

1725  tol850 

'4 

1065  toll 75* 

21  to   85 
15  to   21 

25  to   31 
20  to   25 

30  to 
24  to 

38 
33 

30  to   37 
24  to   32 

12  to   12* 
3  to   loS 
7ito   81 

9ito   10 
2  to   7| 
7ito    8l 

10  to   11 
2  to    8* 
7ito   8i 

10  to   11 
2  to   11 
7  to    Si 

10  to   11 
2  to    9 
7}  to    8i 

12}  to 
2  to 
7  to 

8i 

10}  to   11 
2  to   10} 
6}  to   7} 

37  to   88 
37  to   39 
18  to   21 

87  to   40 
37  to   40 
25  to   28 

37  to   40 
37  to   40 
25  to   28 
1 

35  to   38 
30  to   37 
25  to   28 

35  to   38 
80  to   37 
25  to   28 

35  to 
30  to 
25  to 

38 
37 
28 

35  to   33 
30  to   37 
25  to   27 

3  50  to  475 
500  to  540 
575  to  6  00 
640  to  725 

400  to  450 
500  to  540 
575  to  600 
635  to  700 

350  to  375 
400  to  435 
475  to  600 
575  to  675 

360  to  890 
410  to  440 
475  to  500 
650  to  625 

325  to  360 
390  to  415 
4  40  to  4  50 

6  00  to  5  50 

« 

325  to 
375  to 
375  to 
485  to 

SCO 
400 
460 
540 

260  to  310 

3  65  to  400 

4  80  to  440 
475  to  525 

130  to  132 

129  to  130 

100  to  101 
103  to  103| 

75* 
86ito   88 

53  to   67 

67  to   71 

50 

100  to  10{^ 
100  to  102 

76ito   76* 
78* 
76  to   76| 
89i  to   45 
75  to   78 
55  to   85 

97  to   98 
99  to  102 

64} 

64 

64} 

31  to   39 

62}  to   63 

70  to   83 

95  to 
97  to 

Nomina! 
68  to 
35}  to 
62  to 
65  to 

96 
99 

68 

69 

02} 
70 

100  to  100} 
102 

76|  to   76} 
84|  to   85 
77 
55  to   66 
75|to   78| 
K7  to  100 

• 

761  to   76 

87 

76 

57  to   59 

68|to   70 

Nominal  .... 

68 
Nominal 

39  to  •  42} 
59  to  .62} 
65  to   75 

1800  to  1900 
14  00  to  17  50 

1700  tolSOO 
1400  to  1660 

1950  to2060 
1500  to  1800 

1600  to  1650 
1300  to  1550 

1400  to  14  50 
1000  to  1300 

13  00  to  13  50 
1000  to  1250 

1200  to  1300 
900  to  11  50 

1960  to2025 

14  to   15 

lOito   11 

14  to  14i 

1175 

2225 
14|to   15 
lOfto   11 
14  to   14( 

1175 

2150  to  21 75 
14}  to   15^ 
11}  to   12i 
15  to   15i 
1225 

2300  to2325 

14}  to   15J 

11}  to   r2i 

15ito   15J 

12  35 

2300  to 2325 
15}  to   16* 
12*  to   12} 
16*  to   17 
1275  to  1300 

22  25  to  23  50 

15}  to   15} 

11}  to   11} 

16}  to   16} 

1130  to  11  70 

17  50  to  18  00 
14}  to   14} 
10  to   10} 
13}  to   13} 

10  75  to  10  82 

23  to   25 
14  to   20 

26  to   27 
15  to   22 

25  to   27 
17  to   20 

27  to   30 
16  to   22 

80  to   35 
20  to   28 

35  to 
18  to 

40 
30 

27  to   36 
14  to   2d 

9  to   10 
8  to   8i 
160  to  200 

9  to   10 

7|to   9 

75  to   80 

8|to   9^ 
7  to   8 
65  to   65 

10  to   10| 

7ito   9 

60  to   60 

11  to   12 
10  to   10} 
65  to   60 

12  to 

8  t4) 

60  to 

12} 

11}  to   12 

0  to  11 

55  to  80 

6|to   H 
8|t0   9 

6  to   H 
8|to   9 

4  to   8i 
8|to   9 

4*  to   8| 
7{to   9 

2  to   8} 
8}  to   10 

2  to 
8}  to 

iS^ 

3}  to   4} 
6}  to   7 

9|tO   10| 

O^to   11 

9{to   111 

10  to   Hi 

8}  to   10} 

8  to 

»i 

7}  to   9} 

lOf  to   10| 
12|to   13| 

111  to   12i 
13|to   14 

12  to   12| 
13|  to   Ul 

12*  to   13 
13}  to   14} 

10}  to   11} 
12}  to   13 

10  to 
11}  to 

10} 
12 

9|  to   10} 
11  to   11} 

33  to   40 
28  to   36 
16  to   24 
28  to   29 

33  to   40 
25  to   36 
16  to   25 
28  to   29 

88  to   38 
28  to   36 
45  to   23 
28  to   29 

33  to   35 
28  to   36 
15  u>   25 
28  to   29 

35  to   86 
28  to   87 
15  to   23 
28  to   29 

32  to 
26  to 
14  to 
23  to 

34 
34 
21 
25 

32  to   84 
27  to   35 
14  to   21 
24  to   25 

580  to  595 
124  to  124^ 

590  to  615 
132 

4  90  to  500 
96  to   971 

4  85  to  4  95 
98}  to   98} 

445  to  4  65 
90}  to   91} 

4  45  to 
93  to 

400 
93} 

4  40  to  4  50 
94}  to   94} 

;}74 


Hht-okT  or  7ia  comjus-sionks  of  agjucitltdbe. 


MASKET  P&ICES  OF  FABM 


Vttf^ntd. 


MAfirr  Unmk-'VjtmiUtMtA, 


Jamnmrj. 


xcbnwy. 


fUirn,  tftt. %  fill t*»/l Aft,.wtift^io$o nr>i  |o Gii  to  $o 01  { $o 57}  to  $0 5S 


ApriL 


/lyi  .  0..., ilo 

liHtlMf  ,,,,, tin.. 

Ittiim    ,. ...............  tin.. 

i*tHMUf,0,»» 4o.. 

TlHHritiy  .«.•...  ..M.. ion. 

>!•««.••••.  .M*. 1»bt. 

ftrtiMMi .  ••• c«n  t  a1  . 

Itnitii. ilo.. 

Imh} do.. 

IQvtrtjkmmii lih). 

t'rtiMlly hnir  Mil. 

VMVHmnry  .............U». 

t^iihy.. (to 

Vs^^MSX \\i 

l.owv*^  lirAttM Uo. 


95   to      fMi 


46  to      47 

10ft  to   125 

2300  to  22 60 

900  tol2M 

1700  to  1760 

900 

11  26  to  18  60 

1100  to  II  76 


84    to 

ao  to 

IS   to 


18  00 
760 

88 
3d 


14 
9 


4.V)    !•   790 


t\«^M^\«H  Wf  tUm  Un  »  ♦U^ .  i  7  .NO   lo  to  M 


9'. 

11  - 

"40}  to' "47 
112ft  to    136 

17  00   to  22  00 
1000    to  1275 

19  00   to  1925 

1000 

12  00   to  IS  60 
1100    to  11 36 


35   to 
IB    to 

12   to 


IS  00 
725 

40 
35 


14 
10 


450   to   700 

750   to  10  50 

00    lolMO^    1209   109900 

19  lo    It :    19  to    as 


03 

89ft  to      91 

43i  to      45 

120    to    132ft 

IGOO   to  18  00 
950    to  11 60 

17  40   to  17  50 

990    to  10 00 

1040   to  1050 

10  671  to  10  60 

1300 
725 


^69  to  $370 

81  to       81ft 

85  to       07 

100  to    1 


H»7- 


44  to 

20  to 

12  to 

S  to 


48 
42 

14 
10 


51h 
27| 


fO  73ft  to  1074ft 

81  to     e 

M   to     S 

54 

105   to  ISS 


1850   to22  00  I2I  50   to 2210 
14  75   tol5N 


17  50  to  17  60 

10  70  to  10  90 

12  50  to  14  50 

1085  to  11  25 

1200   to  1600 
850 


425   to   <S0 
<00    to   890 


42    to 
25   to 

11    to 
•ftto 


45 

40 

13 
10 


i^"^  ■»> 


♦V. 


H  to 


1» 


n  to 

T   to 


S5 


999   to  1790  !  899 


490   to    COO 
<50    to    700 


»    to      ST 


»|to 

t  to 


18  40  to  1940 

800  toUSI 

12  75  tol4W 

1175  to  1200 

1200  to  17  01 

800  to   9N 

20  to     21 

18  to     24 


13   to 
7|to 


II 


n^    m    ^to    %    n 


•  to     t^ 
U  to     \X| 


2« 

,X  «  VX     -X>.        ,.>.-v 


I 

•  to      Ml       l|to 

u  to    iiii    laito 


ITT 


S5   _, 


•I 

Ml 


Si' 


409  to  59 

^50  to  T59 

aOO  MI7II 

S7  to    i:i 


a  to 

C  to 


Sift 


Uto     H 


II* 


V 


'V,.  -, 


*    tr       » 


:»  »  air 

i  M     -Wt    Pit 


-I 


Si 

2tM 


to  131 

n 

m  19 
tol4« 


»**^«% 


-''■  •v^,. 


■»V 


X-^     X 


V     r- 


-« 
* 


ft-     ib 


V    w 


V     W 


9 


•>►» 


\  .  _ 


X  ►*. 


♦--x 


►V.., 


^  *. 


~  X 


p^  it       X.      >  Ik 


•^       XI 


t.    . .., 
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PBOBUOTS  FOB  1882— Continued. 


June. 

• 

July. 

Aagast. 

September. 

October. 

November. 

December. 

|0  70Jto$073 
12 

$0  76|to$0762 

$0  77  J  to  $0  78i 
59   to      63 

$0  69} 
$0  631  to      G^> 

$0  60}  to  $0  61 

1                              riM 

$0  63   to  $0  64 

$0  51  to  $0  51} 
55 

92i 
50 
160   to   210 

t7ji 

67}l       B-*i    tJi        7:'> 

<X1  to      65 

52   to      53 
100    to   200 

50   to      50i 
35   to      6U 

331  to       33} 
UO    to      75 

50 

3J} 

to      60 

31^ 
40   to      57 

3r»i  to      36 
70  to      75 

2000   to2400 
14  50 

2500   to2700 
16  00 

1900   to  2000 
9  00   to  10  00 

12  00 
725   to   800 

1150 
850 

to  15  00 
to    9  25 

1250   to  1600 
700    tolOOO 

12  00  to  15  00 
900  tol025 

19  80 

950   to  1400 

1500   to  17 50 

UOO   to  11 05 

2275   to  23 00 
10  00   to  13  50 
1000   to  1625 
1160   to  12  00 

1300   to  17 25 
800   to   950 

2100 
1340   to  14  00 
15  50   to  16  50 
1165   to  1205 

1300   to  1800 
800   to   950 

22  00   to  22  40 

14  75   to  15  15 

15  00   to  15  50 

12  25    to  18  25 

13  00   to  18  00 
8  00   to   950 

UOO 
10  00 

22  75 
to  15  50 
to  1700 

2200 
14  00   to  15  50 
1600    to  1700 
13  00   to  13  50 

13  00   to  18  00 
800   to   950 

17  25 
1135  to  1325 
14  50  to  1500 
10  50  to  10  70 

1300  to  1700 
800   to   900 

13  00 
8  00 

to  18  00 
to   950 

12  00  to  16  00 
700  to  850 

24  to      25 
20   to      21 

24   to      28 
14   to      22 

23   to      25 
16   to      20 

25   to      32 
16   to      25 

24 

18 

to      31 
to      27 

84   to      89 
22   to      32 

33  to      37 
27  to     82 

11    to      18 
7i  to      10 

mto     U 

Hto       7| 

10|  to      11 
6{to        7i 

11    to      13 
7}  to        9 

'11 

to      13} 
CO        9} 

lai  to      13} 
9   to      10} 

12  to      13| 
8  to      8} 

475   to   575 

475  to  6i76 
6  00   to   800 
850   to2000 

80   to      87 

400   to    5G0 
7  00    to   725 
850    to  20  00 

80   to      87 

5  00   to   600 
7  00    to    8  00 
850    to  2000 

28   to      38 

5  00   to   7  00 

600   to   900 

10  00   to  2000 

39   to      86 

600   to   800 

850   to  1520 

30   to      87 

28 

to      37} 

80  to     85 

18   to      23 
6   to       8i 

8   to       8| 

20ito      2H 
6i  to      10 

16   to      22} 
6|tO      10 

17   to      22} 
6}  to      10 

10}  to      111 

17 

to      19 

20   to      25 
4}  to       «} 

7  to       7} 
«to       9} 

20  to     25 
3|to       5 

6|tO       7 
7(to       8| 

8   to        8| 

9| 

to        9i 

9ito      101 

9}  to      U 

;0*to      HI 

H 

HI  to      12i 

12^  to      12i 

12|t0      12| 

12}  to      12| 

•  10)  to      11} 

•(to      10| 

9|tO     10 

325 

830 
840 

105   to   110 
681  to      OH 
55 

290 
300 

79}  to      81 
60   to      66 

47i 

220 

to   825 
240 

79 
53 
47} 

230   to   840 
2  50   to   815 

77 
62 
48 

250  to   800 

840 

300  to  810 

112   to   118 

73   to      74 

60 

839 
68} 
54 

84 

524 
90   to   125 

50   to      53 

40   to      55 
600   to  750 

342 
25   to      50 
325   to   700 

40 
325 

29 
to      45 
to  7  00 

29   to      31 

45   to      60 

300   to   7  70 

32} 
55  to      6!> 

875   to  1200 

600   to  12 00 

6  50  to  800 

2100 

2200 

14  50* 

14  7.-> 
12 

2300 
2600 
1500 
16  00 
13 

23  50 

28  50 

15  75 

1875 

•       122 

to      26 

to     ^$ 

23  00 

28  00 

iri50 

1875 

2100 

23  00 

2500 

14  50 

1525 

14  25 

1525 

Hi 

11} 

25  to      27 
35  to      38 

25   to      28 
15   to      16 

18   te      22 
14   to      15 

#   18   to      22 
15  to      16 

23   to      25 
19  to      80 

25 
95 

26 
36  to      38 

lOi  to      13 
12    to      13 

11    to      Vh 
8i  to        9i 

10   to      13 
6   to       8 

13   to      13} 
6  to       8 

13 
6 

V>      14 
to        8 

13    to      14 
6   to        9 

14  to      15 
10  to      12 

3   to       4 

8   to       4 

3   to       4 

3  to       4 

3 

to        4 

3   to        4 

3  to        4 

14   to      20 
38   to      40 

17   to      22 
80   to      82 

16   to      21 
80   to      82 

17  to      21 
80   to      82 

16 
80 

to      21 
to      82 

16   to      21 
80   to      32 

16  to      21 
80  to      32 

14   to      IG 

12 

14   to      18 

14 

to      18 

14   to      18 

14  to      18 

Noinlnol. 
625   to   C50 
800    to   900 

Xomlnal. 
625   to   650 
8  00   to   875 

NomlniiL 
500   fo   512} 
800  to  962} 

NoHAisal. 
4  80 
725   to   750 

Nominal 

4  62} 
625   to   7  00 

Nominal. 
4  70  to   4  90 
625   to    7  00 

Nominal. 
4  CO   fo  4  75 
6 12}  to  C6!i} 

90   to      95 

95  to   115 

108  to  109 

105 

103 

to   104 

103   to   103 

104 

1 
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AIAUKET  PKICBS  OP  FABM 


Prodnot. 


KKW  ORLKAK»— Contiaed. 

Corn,  mixed both. 

Potatoes bbl. 

Hfty: 

Prime ton. 

Olioloe do. 

Be4^f : 

Western bbl. 

Fulton  market . . .  half  bbl . 
Pork: 

Messi.— bbl. 

Bacon lb. 

Uam... •.••••.••...... do. 

X4trd. .  ••«••••««>•■«••  ■••do. 

Butter: 

Western  creamery lb. 

Weetera  dairy do. 

Cbeeae: 

Choice  factory lb. 

New  York  oream do. 

Koglish  dairy do. 

Suzar: 

Fair  to  folly  lair Ib- 

Prime  to  striotly  prime, 
Donnd 

CUxllied lb. 

Cotton: 

Low  ordinary lb. 

Ordinarrto  good  ordinary, 
ponna. 

Ix>w  middling  to  good 
middling lb. 

Middling  fidr lb. 

Tobacco: 

Ixnr  to  good  Ings lb. 

Low  to  medianiieaf . . .do. 

Good  to  fine  leaf do. 

Wool: 

Bnrry lb. 

Lonisiana  clear do. 

Clear  Lake do. 

Pcinuts do. 

Rice: 

Common  to  good lb. 

Prime  to  choioe.^...  .do. 

BAH  ySAVCXBCO. 
Flour: 

Sni>erftne,  Kal bbL 

Extras ••• do.. 

Wheat: 

California cental. 

Oregon..  >••••••«•••-. do.. 

Barley do.. 

Com do.. 

Oats do.. 

Potatoes bnsh. 

Pork: 

Mess bbl. 

Extra  prime  mess  ....do. 

Bacon,  domestic lb. 

Hams .«. do. 

Lard,  in  tierce..^ do. 

Beef: 

Mess bbl. 

Family  mess  ....half  bbL 
Batter: 

Overland  and  Sastsm.Ib. 

Oregon  ...............do. 

Cambnia. do. 

Cheese....... do. 

Wool: 

Los  Angeles  and  Sonth- 
em lb 

San     Lain    Obispo    and 
Coast lb 

San  Joaqnia  Valley . .  .do . 


Janaary. 


f078  to|0  77 

£4    to      67 

300   to   400 

2100   to  23  00 
25  00 

12  00   to  13  00 
900 

1760   to  1775 


101 

13 

12| 

46 
30 

13 
IG 
17 


8  to 
lUto 
111  to 

83  to 

17   to 

12|to 


efto 

7|to 
8  to 

8ito 

Hto 

111  to 
12 'to 

6  to 

8  to 

10  to 

»  to 

22  to 

26  to 

6  to 

4   to 
8|to 


875  to  400 
500  to   650 


February. 


10  80 
|050|to      67i 
310   to   390 


26  50 
12  00 


23  00 
to  28  60 

to  13  00 
900 


1925   to  1975 
71  to      10} 
Hi  to      13 
Hi  to      HI 

83   to      44 
13   to      SO 


ll|to 


12 
16 


150 
140 
150 

175 
100 
900 


to 
to 
to 

to 
to 


170 
165 
165 
150 
180 
180 


to  14  00 


1800  to2000 
1500  to  16 00 
12|to  18 
18  to  15 
18   to      IBi 


1000 
750 


to  10  50 
to  800 


30  to 

20  to 

25  to 

15  to 


25 
25 
40 
17 


10   to      12 


12^  to 
lL*i  to 


13 

13 


61  to 

7ito 
8|to 

8|to 

9|to 

lUto 
121  to 

6  to 

8  to 
10   to 

9  to 
22  to 
25   to 

6   to 

4   to 
61  to 


7| 

9 

H 

m 


I 


12 
23 
26 
81 

H 


850   to   400 
470   to   500 


150 
140 
150 

175 
160 


to 
to 
to 

to 
to 


167i 

165  i 

180 

180 

200 

200 


March. 


$0  67 
$054   to      65 
275  to  400 


1100 


to  12  50 
900 


1825  to  18371 
71  to   lU 

12  to   12^ 
Hi  to   HI 

85  to   55 

13  to   30 

12  to   121 
16 


eito  7| 


8| 

lOf 

124 
12? 


3  to 
to 

8|to 

111  to 
12{to 

6  to 

8  to 

10  to 

20  to 

6  to 

4  to 
6|to 


4  50  to  4  75 
475  to  600 


ApriL 


1064 
400 

2700 
2900 

1860 


17  50 

83 
22 


f0  76 
to  65 
to  815 

to  28  00 
to  30  00 

to  14  00 
975 

to  18  00 
to   10 
to   12| 
to   HI 


^I  . 


to 
to 


46 
30 

12 
15 


1000  tolOOO 

1800  to  20 00 

1500  to  1600 

12|  to   13 

13  to   15 

13  to   13| 

1000  to  1050 

750  to  800 


20  to 

20  to 

25  to 

15  to 


25 
25 
85 
17 


10  to   12 


mto 

12|to 


13 
13 


150 
140 
180 
190 
175 
180 


to 
to 
to 
to 
to 
to 


165 
165 
190 
200 
190 
200 


1100  to  17  00 

1800  to  2000 

1500  to  16 00 

12|  to      13 

13  to      15 

15  to      16 

1000  to  10 50 

760  to   800 


20  to 

20  to 

25  to 

16  to 


25 
25 
35 
17 


10   to      12 

12|  to      13 
10   to      13 


H 

101 


10 
20 


to 

to 
to 

to 

to 

to 
to 

to 
to 
to 

to 
to 


f0  8S 
$064   to     65 

850 

2300 
2400    to25M 

1150   tol4M 
1000    to  12)5 

19 2S   to  1950 
111  to      111 
13    to      IH 

111  to    hi; 


24  to 

25  to 


33 

28 


m 


5 


to 
to 


875 
4  75 

150 
140 


165 

150 

1000 


to 
to 

to 
to 


to 
to 


71 

1\ 

H 

m 

7 

i?t 

13 
23 
25 
71 

«f 

7| 


400 
525 

160 
160 
175 
150 
175 
1  80 


to  1500 


1800  to2000 
1500  to  16 00 
12|to  13 
13  to  15 
16   to      10| 


1600 
1000 


to  16  50 
to  10  60 


20  to 

20  to 

25  to 

15  to 


22 
22 
27 
17 


10   to      13 

12|  to      U 
10    to       13 


101 


9 
14 
20 

6| 

11 


to 
to 


H 


to  H 

to  111 

to  ISI 

to  121 


to 
to 
to     U 


? 


to 
to 
to 
to 

to 
to 


20 
23 

8 


876    to4IC 
475   to   675 


SO 
40 
55 

&5 
75 


to 
to 
to 

to 
to 


17V 

lis 

IW 
145 
200 
4M 


10  00    to  150V 

2000! 

1600 
12|  to      13 
13   to     IH 
16   to     1ft 

1000  to  lost 
800    to  850 

20   to     £i 
20   to      22 

25   to     »! 

16  to     17 


18  to     2P 

29  to     S 

18  to     » 
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PRODUCTS  FOR  1882— Continued. 


,  Jose. 


$0C7 
400 

•  2600 


1150 
1000 


$0  8C 
to  70 
to  475 

to  27  00 
2900 

to  1400 
to  12  00 


July. 


2060   to2100 
Mto        Of 

mto 

111  to 


\n 


22  to      26 
18   to      22 


14   to      15 


$049 
450 


2700 

1600 
1200 


$0  85 
ix>  55 
to   4  75 

2500 
to  28  00 

to  20  00 
to  12  50 


23  00 

lOfto  14i 

14   to  15i 

12^  to  12| 

22   to  29 

19   to  22 

10   to  12 

14   to  15 


AagoBt. 


$0  52   to  $0  55 
2  50   to   2  75 

2400 
2600   to2800 

1600   to  1800 
1200   to  1250 

2175 
10]  to      14} 
la  to      16i 
121  to      13i 

24   to      28 

14  to      24 

12   to      12| 

15  to      16 


September. 


$078  to$082 

50   to      53 

250   to   260 

1800  to  1900 
2000 

1600    to  17 50 
13  00 

2200 
lOi  to      142 

15  to      15i 
13 

28   to      29 

16  to      24 

Hi  to      12 
16  to      16 


October. 


$075 
$045   to      55 
225   to  950 

1850   to  1900 
1000   to2000 

14  00   to  1500 
1300 

22  75   to  23  00 
10|to      m 
lU  to      17} 
18}  to      134 

28   to      33 
16  to      24 

Hi  to     .12 
16   to      16 


November. 


$075 
$047  to      65 
200 

17  00   to  17  25 
1800    to  1850 

1400    to  1500 
12  75 

2325 
11    to      16^ 

15  to      16 
12i  to      121 

40   to      45 

16  to      80 

10|to      12 
15 


December. 


$047   to$048 
300 

1800  tol900 
2000 

1200  tol500 
1275 

1825  to  18  50 
lOj 
16 

llf 

36  to     43 
20  to     28 

11  to     12i 
15 


7|to        8 

8|to        Sf 

9|to        9S 
lOf  to      lU 

mto 

12ito 

S^to 
7ito 


nto       8i 


7ito       H 


7ito       8 


10   to 

23   to 

25   to 

7ito 

4ito 
7ito 


9 
10 

12 
24 
26 
12 

n 

71 


8|to 

9ito 

10|to 

12  to 

13  to 

5|to 
71  to 


10  to 

24  to 

22  to 

8  to 

5  to 

7  to 


8i 
H 

H 

m 

13 
18i 

n 

9 
10 

15 
25 
23 
11 


8|to 

9|to 

lOfto 


IS 
1! 


to 
.to 

5|to 
7lto 


11  to 

23  to 

26  to 

7ito 

6  to 

7  to 


H 
9 

91 
111 

134 

? 

10 

15 
25 

27 
H 

6i 


8|to 

9  to 

10  to 

12  to 

13  to 

51  to 
7ito 
9ito 

12  to 

22  to 

26  to 

7  to 


6 
6 


to 
to 


H 
11 

m 

7* 
9 
10 

15 

24 

27 

9 

6 


400  to   425 
4  75   to    550 


400  to   435 
500   to   525 


ISO 
150 
185 
170 
195 
125 


to 
to 
to 
to 
to 
to 


1724 

160 

190 

175 

205 

200 


10  00  to  15  00 


20  00 
10  00 

13  to   14 

13  to 

16  to 


r«i 


1000  to  1060 
800  to  850 


20  to 
20  to 
2.'>  to 
15'  to 


22 
22 
30 
17 


18  to   22 


20  to 
18  to 


23 

281 


160 
150 
195 
180 
160 
40 


to 
to 
to 
to 
to 
to 


170 
165 
200 
185 
165 
100 


400 
500 

160 
150 
140 
150 
170 
50 


to   425 
to   550 


400   to   425 
500   to   550 


to 
to 
to 
to 
to 
to 


175 
170 
210 
165 
180 
90 


1000  to  1500  1000  to  1500 


2000 
1600 

15  to   16 
14  to   16 

16  to   164 

1000  to  1060 
800  to  850 


25  00 
2000 
16 
15 
16 


20  to 

20  to 

25  to 

15  to 


22 

22 
30 
17 


15  to   20 


16  to   21 


to  26  00 
to  21 00 
to  18 
to  17 
to   17 


1300  to  1400 


20  to  22 

20  to  22 

25  to  80 

15  to  17 


15  to   20 


15  to   21 


160 
150 
185 
170 
160 
70 
1200 

2500 

2000 

16 

15 

16 


to 
to 
to 
to 
to 
to 


165 
160 
210 
180 
175 
100 


to  16  00 

to  26  00 
to  21 00 
to  18 
to  17 
to   17 


18  00  to  1400 


20  to 
20  to 
25  to 
124  to 


25 
26 
85 
17 


15  to   20 


15  to   20 


8|to 

8  to 

94  to 

101  to 
HI  to 

5|to 
7  to 

9  to 

12  to 

22  to 

24  to 

6  to 

3|to 
5}  to 


84 

81 

9 

84 
104 

lit 

7 

104 

15 
23 
25 

114 

64 
H 


5ito 
Yfti 


•I 


«/i 


54to   5{ 

n 


6  to 

7  to 


84to   94 


10  to 
lot  to 

5}  to 
7  to 
9  to 

11  to 
24  to 


31  to 
5|to 


101 
10| 

7 
81 

104 

16 
22 
25 
64 


7{tO  94 

94  to  104 

lot  to  104 

64to  7 

7  to  8| 

9  to  104 

11  to  16 
22 

24  to  25 

6  to  74 


44  to 

5|tO 


% 


425   to   450 
526  to   550 


400   to   460 
525   to    550 


400  to  4  50 
525  to  550 


160 
150 
185 
170 
150 
75 
1200 


to 
to 
to 
to 
to 
to 


170 

165 

1874 

180 

165 

100 


to  16  50 


250a  to2540 

2000  to 21 00 

16  to      18 

16  to      19 

16  to      17 

1800  to  1400 


160 
150 
185 
180 
190 
65 
1300 

2500 
2000 
16 
16 
16 


to 
to 
to 
to 
to 
to 


170 
165 
138 
200 
200 
115 


to  17  50 

to  25  50 
to  21 00 
to  18 
to  19 
to   17 


160 
150 
150 
160 
175 
50 
1200 


to 
to 
to 
to 
to 
to 


1724 
165 

1  r*', 

2  20 
2  00 
115 


to  17  00 


14  00  to  1500 


25  00  to  25  50 
20  00  to  21 00 
16  to  17 
16  to  20 
144  to   15 

1400  tol500 


20  to  25 

20  to  25 

30  to  45 

124  to  17 


15  to   19 


20  to 
20  to 
80  to 
124  to 


22 

25 
42 
17 


20  to 

20  to 
30  to 
124  to 


22 
25 
35 
17 


16  to   19 


15  to   17 


15  to   20 


15  to   20 


14  to   18 
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MAEKET  PRICES  OF  FARM 


Prodcct. 

January. 

February. 

March: 

ApriL 

Mv. 

Sah  Fbaxcisco— Cont'd. 

"Wool— Con  tinned. 
Sacnunento   and  Korth* 

em lb. 

Humboldt  and    Mendo* 

cino lb- 

$015   to$018 
16  to      20 

(015  to|018 
16  to      20 

$015   to  $018 
15    to      22 

$015   to  $018 

15   to       22 

25   to      28 

.20    to       25 

Oregon  VaJley do . 

Eastom  Oregon do. 

lilVB-STOGK 


HBWTOBX. 

Cattle: 

Beetbeerea cental. 

Common  to  good do. . 

Milch  eews.  i ...... .head. 

Yeal  calree. ......  cental. 

Kheep. a. ....»>....•....  do.. 

Swiiui •• do.. 

BOiTOS. 

Cattle  t 

Fair  to  good  oomitry  cot- 
tie cental. 

Premimn  bnl|oo)ui...do.. 

Milch  cows head. 

Yeal  oalrea. cental. 

Sheep do.. 

Swine.— do.. 


CHXCAOO. 
Cattle: 

Extra  beeres cental 

Choice  becTea .do . 

Good  beevei do. 

Medinn.  .«.•••  ......do. 

Yeala......  d.^ do. 

Sheep. ..••..••••...M.. do.. 
Swine ao.. 

BAnrtyovuL 
Cattle: 

Export  steers cental. 

Fair  to  heavy  steers.. do. . 
Medium  to  choice  com* 
fed  Texas  steers. cental. 
Mildi  cows  with  calrea .. . 
Sheep: 
Faur    to     good 

wethers cen 

Good  to  ohoioe  mntton, 

cental.... 

Stoc]^ oenlal. 

Lambs...'. head. 

Swine,   common  to    good 

packing.... cental. 

HoTsee: 
Common  farm  stock.head. 
Streeters .......  .«•■ .  .do. . 

Hetary  diafk.... do. . 

Driyers  ...••••••■••.. te' . 

Holes: 

14  hands ...head. 

14|  hands do.. 

15  to  15*  hands..—. ..do.. 

16  to  16|- hands. -— »do. . 

KAHBAB  CTTT. 

Cattle: 

Native  cows  ......eental. 

Native  steers. ...... ..do.. 

Native  shippers do.. 

Swine do.. 

Sheep •. do.. 


$9  25  to  $12  25 


825  to 
40  00  to 
$50  to 
445  to 
550  to 


$00 
$$00 
950 
650 
650 


650  to 
585  to 
560  to 
450  to 
850  to 
276  to 
$00  to 


$9  50  to  $12  50 


8  50  to 
40  00  to 
650  to 
885  to 
500  to 


925 
1600 
950 
600 
687 


I 


685 
635 
675 
615 
760 
550 
675 


600to     640 
500  to     600! 


630  to 
585  to 
625  to 
450  to 
850  to 
800  to 
645  to 


650 
610 
550 
500 
750 
576 
690 


600to     625 
500to     690 


826  to 
20  00  to 


5  26! 
5$00i 


825  to 

90  00  to 


450 
6000 


885to     825 


885  to 
2  00.  to 
160  40 


450 
800 
100 


650to     675 

5000to  7500 
85  0^  to  130  00 


285to     825 

850to  450 
SOOto  800 
160to     800 

640to     670 

7000to  8500 


10  00  to  $12  50 
975  to   1100 

SOOOto  6000 
600to  950 
475  to  675 
650io     700 


660  to 
690  to 
550  to 
525  to 
850  to 
400  to 
616  to 


600  to 
500  to 

825  to 
20  00  to 


425  to 
200  to 
200  to 


$12  50  to  $13  25 

1025  to    11T5I 

8000to    fOOO 

700  to      9751 

525  to      7  75 

675to     700 


W  75  to  I 


675 
685 
5  75 
540 
750 
600 
780 


625 
590 

540 
4000 


285  to     825 


675  to 

975  to 

SOOOto 

450  to 

iooto 

700  to 


670  to 

J  00  to 
00  to 
575  to 
875  to 
42510 
620 16 


65Q 
800 
800 


620to     650 
6500to   8000 


OUUVIO    '«OUU    'IVWJJ/O    vow    09UUW     BUW 

850^to  13000  90 00  to  115 00  85 00  to  110 00 
7600  to  20000   66 00  to  200 00185 00  to  200 001 
$0  00  ^  ?95  00 11$  00  V>  175  00 110  00  lio  200jOO  1 


SOOOto  8500 
100  00  to  105  00 
11500HO14500 
UO  00  to  220001130 


225  to  810 

SOOto  465 

405to  520 

550  to  625 


8000V>   8&00 

100  00  to  110  00 

11500  to  15000 

00  to  220  00 


325to  480 

425to  460 

SOOto  575 

640  to  675 


7Q00to   8000 

9500  to  110  00 

115  00  to  155  00 

185  00  to  220  00 


SOOto 
4  18  to 
605  0 
600  to 


450 
600 
580 
665 


800 
10  00 
60  00 

{50 
50 
775 


685 
640 
615 
620 
650 
625^ 
735 


685to     735 
575  to     «75 


$i45a 

1200  to  13M 
3500  to   "" 

550  to 

750  to 

650  to 


6S«t 

IS 

75$ 


700  to 
7-30  to 
690  to 
«50to 
450  to 
675  to 
985  to 


7» 
7M 
715 
675 
775 

77r 


760to    m 
650to     7S8( 


875to     660     450to    135 
2000^   9000  2000io  6BM 


460  to 
250  to 
?00to 


675 
$50 
850 


550  to 
2  75  to 
250  to 


6^ 
4(tf 
4«i 


600  to     640 


685to     785 


SOOOto  10000  6500tol250C 
60  to  96  00  doootoisooo 
00  ^  300  00 140  00  to  22509 

10  00  to  300  00120  00  to  235  00 


7500  to  8000 
105  go  to  U5  00115  66  to  1^00 
120  00  to  150  00  125  00  to  ICOOOJ 
120  00  to  2^  00  130  00  to  200  0» 


865  to 
450  to 
550  to 
670  to 
435  to 


425 

610| 
6  85! 
6  651 
4401 


400  to 

5  85  to 

6  30  to 
575  to 


45fi 
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PRODUCTS  FOE  1882— Coatinued. 


Jantt. 

July. 

Angnsi. 

S«ptember. 

October. 

November. 

December. 

$020  to$0  28| 

■ 

30 
30 
80 

$025   to  $0  26 

25   to      26 
23   to      27 
20    to      26| 

$023   to$0  25 

25   to      27 
23    to      27 
18to         24 

• 

$023   to  $025 

24    to      26 
23   to      27 
20   to      25 

$023   to$025 

24   to      26 
23   to      27 
20   to      25 

$0  20  to  $022 

$26  to    $27i 
23   to      27 
20   to      25 

22  to       24 
21   to       27 
18  to       23 

IhlABEETS. 


$1425  to  1 

11  50  to 

45  00  to  < 

550  to 

600  to 

^600 

1350 

•65  00 

$50 

665 

760 

$14  50  to  $15  50 

10  50  to   13  50 
3500to   6000 

050  to     900 
4  0Oto     525 
7Uto     862 

900to   1100 

11  00  to   1150 
SOOOto   6000 

575  to     675 
8  00  to     650 
860to     900 

800to     825 
766  to     7  85 
7  00  to     7  40 
675to     675 
400tO     775 
800to     500 
790to     860 

770to     790 
700to     750 

$14  00  to  $15  00 
925  to    1275 
4000to    6000 
5  50  to     8  00 
4  00  to     5  50 
750tO     872^ 

$12  25  to  $13  75 

!    9  00  10   11  7^^ 

40  06  to    65  00 

7  00  to     9  UO 

385  to     550 

865  to     912 

7  75  to     975 
10  00  to    10  50 
25  00  to    45  00 
700  to     7  50 
5  00  to     6  00 
800to     900 

760to     775 
7  00  to     7  25 
600  to     675 
4  75  to     5  75 
400  to     775 
280  to     4  50 
700  to     920 

'$11  25  to  1 
8  00  to 
35  00  to 
800  to 
350  to 
800  to 

^2  50 

&50 

7000 

1000 

575 

888 

$10  25  to  $12  25 
8  25  to   1025 
3500 to   7000 
7  50  to    10  00 
875  to     675 
725to     800 

650  to     925 
1000  to   1060 
6500  to   75  00 

Seoto     750 

$10  50  to  ^ 
'  800 io 
85  00  to 

550  to 
400  to 
6  40  to 

650  to 

ni5o 

975 
6800 
960 
600 
660 

900 

11 50  to 

1175 

7500 

625 

825 

860 

900 
860 
825 
750 
875 
510 
860 

875 
825 

28  00  to 

66  00  to 
600  to 
276  to 
726  to 

75  00 

460  to 

750 

500  to 

600 

77Sfto 

760  to 

1 

625 

775 

8  75  to 

750  to 
690  to 
600  to 
460  to 
875  to 
3  00, to 
760  to 

7  75 
715 
665 
5  75 
750 
460 
820 

725  to 
675  to 
675  to 
425  to 
450  to 
275  to 
760  to 

750 
700 
625 
685 
750 
4  75 
915 

840  to 
775  to 
700  to 
600  to 
400  U> 
720to 

840  to 

600  to 
525  to 
466  to 
460  to 
285  to 
600  to 

650 
675 
600 
750 
460 
740 

685  to 
660  to 
425  to 
480  to 
250  td 
590  to 

625 
650 
475 
750 
475 
695 

675  to 

675  to 

740 

600to     725 

425  to 

640 

426  to 

660 

SOOOto 

6000 

••••■ 

450 
250 
S60 

826 

1600  to   4600 

16  00  to 

4500 

16  00  to   4500 

16  00  to 

4600 

18  00  to 

60  00 

•  «••••  ••■! 

■m*« 

400  to 
175  to 

860  to     415 
175  to     2  50 
125to     300 

780to     830 

65  00  to  120  00 

376  to 
260  to 
too  to 

825  to 

4  25 
3  60 
860 

865 

360  to     385 
2  25  to     275 
lOOto     250 

876  to 

425 

360  to 
226  to 
260  to 

640  to 

380 
2  75 
250 

710 

860  to 
2^to 
200  to 

600  to 

410 
300 

116  $0 
790to 

200  to 
760  to 

260 
800 

260 
625 

115  00  to  130  00 

115  00  to] 

150  00  to: 

176  00  to] 

90  00  to  1 
110  00  to] 
125  00  to] 
180 00  to: 

280  to 

130  00 

ff!5m) 

••••• 

145  00  to  220  00 
190  00  to  260  00 

t5000 

00  00 

Vfltea* 

iis  00  to  22i)  66 

130  00  to  175  00 
185  00  to  2S5  00 

800  to  337i 

135  00 

«•>■■*««  •••'••• 

175  00 
!25  00 

3  05 

800  to 
4Mfto 

600 
465 

290to     440 
8  45  to     4 10 
4  80  to     5  00 
700to     880 

2  50  to 
2  66  to 

8  30 
270 

260  to 
265  to 

3  25 
270 

250  to 
265  to 
3  25  to 
675  to 

430 
825 

3  50  to 
090  to 
200  to 

410 
7  85 
S50 

400 

600  to 

805 
400 

690  to     780 

635  to 

•  •••••••   • 

7  76 

605  to 

■••••• ••  ■ 

7  00 

630 

•With  calf. 
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lilVESTOCK 


Prodnct. 


JoDuary. 


PinLADITJ^HIA. 
C*tt1n: 
CoramoD  to  choice  beevM, 

contal 

Milch  oowB head. 

Sheep cental. 

Swine do.. 

VKW  ORLKAXB. 

Cattle: 

Texan,  oora-fed,  groaa, 
cental 

Graaa-fed • bead. 

Milch  00  wa do.. 

CalToa do.. 

Sheep do.. 

Swine cental. 

Horaea: 

Common haad. 

Good  work do.. 

Saddle  and  harneaa  ..do.. 
Molea: 

Good  medium.  ..^.  ..head. 

Rice do.. 

Firatolaaa do.. 

Extra  heavy do.. 

BALTIMOBB. 

Cattle:  • 

Beatbeerea cental. 

Firatqaality do.. 

Medium do.. 

Milch  CO  wa head. 

Swine oental  (not*). 

Sheep cental. 

cncuiHATi. 
Cattie: 
Choice  to  extra  ahippin^c 

ateera  (groaa) . .  .cental. 
Fair    to  good   ahippinfr 

ateera cental. 

Good  to  choice,  butcher's 

ateera cental. 

Fair  to  medium,  buicher'a 

gradea cental. 

Good  to  extra,  fkt  cows 

andheifera cental. 

Swine do.. 


Febmary. 


$3  00  to 

17  00  to 

25  00  to 

500  to 

150  to 

500  to 


$5  50 

25  00 

8000 

900 

850 

750 


$4  00  to 

30  00  to 

3  50  to 

825  to 


300  to 
12  00  to 
25  00  to 
500  to 
150  to 
450  to 


Mareh. 


r25) 
CO  00 
612 
10  25 


$4  25  to  $7  37) 

aOOOto   6000 

3  00  to     0  75 

825tO    1050 


5a0 
23  00 
80  00 

000 

350i 
750 


250  to 
1600  to 
25  CO  to 
600  to 
150  to 
500  to 


600 

25  00 

80  00 

10  00 

850 

800 


$5  25  to 

30  00  to 
500  to 
650  to 


250  to 
17  00  to 
25  00  to 
600  to 
150  to 
350  to 


f7?i 

00  00 

725 

1025 


May. 


9600to  98^ 

SOOOto  »» 

500to  SS^ 

10  00  to  lli& 


300  to 
1500  to 
25  00  to 
600  to 
150  to 
500  to 


9691 

80W 

1«M 

49i 

es4f 


TOOOto^lOOO  7000  to  11000:  7000toll000{  7000  to  110  00 
110 00  to  150 00 110 00  to  150 00  no 00  to  15000!  9000  to  12500 
150  00  to  200  00,150  00  to  200  00150  00  to  200  00;i50  00  to  200  00 


7000tollO# 

9000  to  IS  •» 

150  00  to  2»» 

160  00  to  175  00 150  00  to  175  00150  00  to  175  00;140  00  to  165  OO:  140  00  to  18S 9ft 
125  00  to  150  00 125  00  to  150  00;i25  00  to  150  00 125  00  to  140  00  125  00  to  140 ff> 
175  00  to  225  00  175  00  to  225  00 175  00  to  225  00165  00  to  180  00  165  00  to  18eM 


225  00  to  250  00  225  00  to  250  00 


600  to 
500  to 
400  to 
80  00  to 
8  25  to 
425  to 


660 
5  751 
550! 
4500] 
9  50 
575 


600  to 
525  to 
425  to 
80  00  to 
625  to 
425  to 


225  00  to  250  00 190  00  to  200  00190  00  to  aOOeOi 


625 

5  87 
550 
4500| 
975J 
600 


550  to  625  575  to  685 
460to  525  476to  650 
425  to     4  75     4 75  to     625 


637  to 
650  to 
460  to 
SO  00  to 
850  to 
450  to 


675 
600 
550 
4500 
975 
600 


350to     400 

3  50  to     4  75 
3 00  to     525 


350to     450 

375to     500 
325  to     550 


500to     660     55Uto     745 


575to  625 

475to  550 

475to  550 

850  to  450 


700  to 
650  to 
450  to 


725 
6  75 
600 


850  to 
8  00  to 


97a 
700 


640  to 

560  to 

540  to 

410  to 

400to  540  475to 
8  50  to  5  75i  3  50  to 
550tO     750     650to 


660 
625 
615 


725  to 
675  to 
437  to 
40  00  to 
900  to 
825  to 


iff 

6SM 


675  to  72^ 
600  to  CS«| 
600  to    C7^ 


515  SOOte  STS 

5  85  550  to  4S» 

6  25,  4  00  to  i^ 
750  aOOto  73S 


MAEKET  PEICES  OP  FARM 


HKW  YORK. 

Flonr: 

Superfine bbl. 

Spring  wheat  extras, 
iftooa  to  choice) — bbl . 

Winter  wheat  ex traa . .  do . 

Patenta do. 

Wheat: 

Ka2  white buah. 

No.  2  red  winter  ......do. 

Com: 

Na2  mixed bnah. 

Ungraded  mixed do. 

Barley  (Stote) do. 

Data do. 

Rye do. 

Potatoea bU. 

Hay: 

First  qnalitr ton. 

SeconaqnaOty do. 

Beef: 

Plain  mesa...... .....bbl. 

JCxtrameas do. 

Hama do. 


$260  to|865  $290   to$370 


390  to  400 
875  to  480 
640   to   700 

98   to      99 
1091  to    110( 


65ito 
55   to 


67 
64 


1660 
16  00 


to  17  60 
to  16  00 


1100  to  11 75 
1200  to  13  00 
1600   to  17 50 


410   to  4  20 

4  00   to  5  00 

580    to  7  70 

106   to  106 

117|to  117| 


68  to 
64  to 
97  to 
45  to 
73ito 
276   to 


70 
69 

117 
53 
75 

800 


1600 
1500 

1100 
1225 
1800 


to  18  00 
to  1600 

to  12  00 
to  13  00 
to  10  00 


$330   to$390  $305   to$3S5  $325   to|4S9 


420  to  425 

420  to  510 

600  to  785 

108  to  109 

123ito  123i 

72  to  74 

69  to  75 


52 

75 
200 

1700 
1500 


to      53i 
to      80 
to   475 

to  18  00 
to  16  60 


1160   to  1260 
1260   to  13 60 


410  to 
415  to 
550    to 


121    to 

65|to 
50    to 

"is' to 

76    to 
200   to 


415 
500 
750 

102 
12U 

60^ 
66 

"674 
7g{ 
S25 

1700 
1500 


4  35  to  449 
485  to  i» 
580   to  76! 


107 
133 


to 
to 


1150 
1250 
2160 


to  12  50 
to  13  50 
to  22  00 


67^  to 
40  to 

"Vg'to 

75|t4i 

3  25  to 


123 

273 


1700 
1500 


toiKoe 
toieiv 


1150  lolJM 
12  75  tuU» 
(2200  to3W{ 


*▲  deduction  of  20  i»er  cent,  from  lire  weight 
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MARKETS— Continued. 


June. 

July. 

AngUAt. 

ScptdiBMir. 

October. 

UTorember. 

December. 

■ 

$8  25  to  $10  00 

30  00  to  100  00 

SOOto     650 

1025  to   1200 

500 

$500  to  $925 

30  00  to  100  00 

250to     525 

1025  to   1200 

400to     550 
1500  to   2600 
2500to   8000 
600  to   1000 
150  to     400 
500  to     9  00 

70  00  to  110  00 

90  00  to  125  00 

150  00  to  250  00 

$400to   $800 
SOOOtO   8000 
SOOto     562| 
11 50  to   1250 

$400to  $750 
SOOOtO   7500 
275  to     587^ 
11 75  to   1250 

• 

$400to  $725 
80  00  to  100  00 
SOOto     562i 
UOOto   1275 

$425to  $725 

40  00  to  100  00 

250to     550 

1050to   1200 

$325to  $675 

40  00  to  100  00 

SOOto     575 

825to   1025 

15  00  to   2600 

25  00  to   8000 

6  00  to    10  00 

1 50  to     4  00 

5  00  to     9  00 

70  00  to  116  00 

70  00  to  110  o6 

00  00  to  125  00 

150  00  to  250  00 

140  00  to  165  00 
125  00  to  140  00 
165  00  to  180  00 
190  00  to  200  00 

710tO     800 
575  to     675 
425to     575 
SOOOtO    4500 
10  75  to   1175 
SOOto     525 

625to     700 

525to     600 

475t0     550 

350to     450 

4 25  to     525 
2 75  to     460 
650to     880 

90  00  to  125  00 

150  00  to  250  00 

140  00  to  165  00 140  00  to  165  00 

125  00  to  140  00 125  00  to  140  00 

165  00  to  180  00 165  00  to  180  00 

190  00  to  200  OOldO  00  to  200  00 

800to     900 

762to     800 

625«D     750 

3500to   4500 

750tO     850 
625to     700 
475  to     600 
2500to    4000 
1000  to    1125 
275  to     500 

675  to     7  50 

600to     650 

575  to     625 

4  00  to     525 

500  to     625 
8  00  to      r>  25 
650  to     8  50 

650  to     700 
575to     650 
475  to     575 

550to     600 
475to     550 
375  to     475 

575  to     612 

487to     550 
S87to     487 

550to     600 
462to     550 
350to     462 

1000  to    1150 

3  00  to     575 

700to     750 
650to     675 
625  to     675 

4  75  to     575 

550to     650 
325to     550 
600to     830 

1000  to   1200 
SOOto     575 

625to     700 

500to     600 

450to     500 

S25to     425 

400  to     475 
325to     450 
6  50  to     8  00 

9  75  to   1175 
S25to     550 

600to     650 

450to     525 

4  25  to     4  75 

SOOto     400 

3  75  to     450 
2  25  to     475 
625U>     885 

900to    1000 
SOOto     500 

600to     650 

450to     525 

42Sto     475 

SOOto     425 

375  to     4  50 
226to     450 
525to     735 

950to   1000 
SOOto     500 

525to     615 

450to     500 

400to     450 

SOOto     375 

S75to     450 
2  25  to     4  25 
525to     625 

PRODUCTS  FOR  1883. 


$340   to$420 

$275   to$390 

$365   to$380 

$320 

to$890 

$280   to$875 

$280 

to$3  45 

$300  to$325 

4  35   to   445 
4  50   to   540 
590   to   750 

425   to   430 
420    to   520 
550   to   710 

425    to   4  35 
425   to   530 
5  75   to   725 

425 
450 
600 

to   430 
to   525 
to   750 

400   to   410 
450   to   515 
570   to   590 

875 
450 
560 

to   400 
to   500 
to   685 

375  to  400 
450  to  500 
560  to  675 

97   to      98 

101    to   102 
116^  to    116| 

103 
113   to   113i 

103 
112 

to  103| 
to   112i 

104  to   106 

124    to    124i 

112 

112ito  114 

65ito      66 
55    to      56 

58   to      59 

.....a    ........ 

61 

62i 

60ito      61 

574 

63  to     61 

• 

65   to      70 

75   to      77 

200  to   275 

37   to      52 
66 
Nominal 

84*  to      60* 
68{to      70 
125   to   175 

31 

69 

100 

to      42 
to      73 
to    150 

32ito      44 
C5i 
100   to   137| 

33   to      42 
65}  to      66i 
100   to   175 

86  to     42i 
75 
125  to  175 

1700   to  1900 
1500    to  1600 

17  00   to  1800 
1500   to  1600 

1700   to  1800 
1500   to  1600 

1800 
1500 

to  19  to 
to  17  00 

1750 
1500   to  1600 

17  00 
1500 

1700  tol750 
15  25 

1150   to  12  60 

1150 
12  00 
2300 

to  12  60 
to  13  00 
toa400 

1125  to  11 76 
12  50   to  1280 
1700   to  1800 

14  00   to  1500 
2600   to2650 

1200   to  1300 
2800  to 2900 

1150    to  12  50 
3500 

••••••    •••••••• 

1160  tol200 
3360 
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MAEKBT  PBICBS  OF  FABM 


Product. 


New  York— ContiDDed. 

Pork : 

Kxtr»  prime bbl 

Prime  mess <lo  ■ 

Lard cen  t  al . 

Batter: 

Creamery lb 

Western  dairy do. 

State  dairy  do. 

Cheese,  State  factorv ...  do . 
Sugar,  fair  to  {;ooa  refin- 
ing  lb. 

Cotton: 
Ordinary  to  fioodordinary 

(N.O.andGnlO lb 

Low  middlinj;  to  good 
middling  (N.  O.  and 

Gulf) lb. 

Tobacco: 
Common  to  fine  leaf 

(light)  - lb 

Select  leaf  (light) ....  do  J 
Common  to  good    lugs 

(light) .lb 

Wool: 
Combing  and  delaine.. lb 

California do 

Ohio  and  PennsylTania.do. 

B08T0K. 

Flonr: 

Western    anperflne 
spring bbl. 

Common  extras do. 

Patents,  winter do. 

Wheat: 

No.  2  white bnsh. 

No.2  red do. 

Rye do. 

Barley do. 

Oats: 

No.  3  white bnsh. 

Na  2  mixed do. 

Com,  No.  2  mixed do. 

Potatoes do. 

Hay: 

Good ton- 

Choice do. 

Pork: 

£xtraprime bbl. 

New  mess do 

Beef: 

Western  extra bbl 

Family  extra  and  plate,  do . 

Lard lb. 

Batter: 


January. 


February. 


Haroh. 


ApriL 


ICay. 


$14  00  to  $1.5  00  $15  00  $lo25to$1550$15  50to$16  00$l«2Sto$MSO 

\%50tQ    17  00  $16  7.%  to  17  25     18  00  to    18  25   18  00    to  18  75    18  00  to   1900 


0  75  to    UIO    11  25  to  11  85 


30  to 

20  to 

29  to 

9  to 

(^to 


44 

13i 


7|to      8A 


10  to  '  io| 


22  to 
17  to 

23  to 
9  to 


39 
25 

14 


6|to        61 


7Hto      9A 


10   to      10} 


10  50  to    1190   10  50    toll7» 


22  to 

17   to 

23  to 
9ito 

7   to 


41 
25 
35 

m 

7i 


17    to      31 


6ito 


12 
12* 


6  to        6 


42  to 
17*  to 
37   to 


47 
20 
43* 


32S  to  875 
376  to  4  25 
6  00   to   675 


99   to 

109*  to 


100 

110 

75 


50  to 

46  to 

60  to 

60  to 


51 
49 
65 
90 


15  00 

16  50 
il9  00 


to  17  00 
18  00 

to  17  00 
to  19  60 


42    to      46 
15   to      16 
37* 


850  to 
4  00  to 
625   to 


400 
4. SO 
725 


7*1  to      9A 


10   to      lOf 


23    to 
13    to 

7   to 


38 
7* 


104*  to  105 

115|to  116 

73   to  75 

75    to  100 

58   to  58 

50   to  51 


43 

10* 
33* 


350  to  400 
4  25  to  4  75 
650   to   7)^ 


75    to      95 


108 

123 

83 

85 

56 
54 


to  109 

to  124 

to  85 

to  105 

to      57 
to      55 


7|  to        8| 


9*1  to      m 


Hto       12| 


lodoto  iia 

17   to      31 


6  to 

44  to 

11  to 

41  to 


50 
18 
44 


850  to  400 
4  25  to  4  75 
675   to    7  00 


103 
121 

85 

57 

63 


to    103 

to    132 

80 

to    106 


to 
to 


57* 
56 


80   to      95 


1500    to  1600   1500 
17  00 


Northern  creamery  ...  lb . 

Western  creamery. ...  do . 
Cheese ; 

Northern  factory Jb . 

Western  factory do . 

Sngar,  fair  to  good  refin- 
ing  ^ lb. 

Cotton: 

Ordinary  to   good   ordi* 
narv(Gulf).., lb. 

Middling  to  middling 

fair lb. 

Tobacco : 

Choice  lenf lb. 

GrQod  western do. 

Lngs do. 

Wool.: 

Picklock  and  XXX ....  lb . 

PnU»'d    do 

Combing  and  delaine.. do. 


1300   to  1350 

1500  to  17 00 

11*  to      12 

28   to      39 
48  to      42 


5  to 
4   to 


13 
13* 


7  to       7* 


7|to 

10*  to 

13   to 

10   to 

6   to 

44  to 
15  to 
20   to 


11* 

16 

13 

8 


45 

50 
48 


16  50 
1950 


to 
to 


12  50  to 

14  00  to 

11*  to 

25  to 

28  to 

5  to 

4  to 


17  00  1600 
20  00 

13  00  1250 

1550  1550 

12  12 


to  16  00 
1700 

to  17  00 


76 
1500 

1650 


34 
37 

18 

13* 


Qto       6{ 


7|to 

ll*to 

13  to 

10  to 

6  to 

45  to 
15  to 
25  to 


9 

11* 

16 

13 

8 

46 
45 

48 


20  00  .1975 

to  13  00  12  50 
to  16  50  15  60 
to      12*      111 


20 
20 

5 
4 


to 
to 

to 
to 


7  to 

7|to 

10*  to 

13  tp 

10   to 

6   to 

45  to 
16  to 
24   to 


82 
37 

13 
13* 

71 


11* 

16 

13 

8 

47 
45 
48 


to    105 

to  16  00 
17  00 

to  17  00 
to  20  00 

to  13  50 
to  16  50 
to       12 


22    to      2S 
9   to     14* 

7    to       7* 


7«to     li 


101  to     U* 


^to  m 

12   to  IT 

5   to  I 

42*  to  45 

30    to  21 

40   to  44 


350  to  4€e 
425  to  5M 
625    to   725 

106  to  iri 

122  to  ink 

75  to     78 

86  to  IM 

M}to     B 
53  to     55 


25    to      30 


5 
5 


to 
to 


7   to 

7*  to 

10|to 

13   to 

10   to 

6  to 

Nominal 
....do... 
do . 


13 

7* 


9 

11* 

16 

18 

8 


••■•■•• 


75  to      96 

1500  tol6M 

17  00  tol8M 

17  00  toHM 

i2025  to9050 

14  00  tol4» 

1600  to  1675 

12  to     IS* 


22  to 

24  to 

^  to 

5  to 


28 

9 

M* 
14 


6*|tD      7* 


7ito 
lot  to 


111 


13  to  16 

10  to  13 

6  to  8 

44  to  17 

15  to  45 

20  to  50 
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PBODUCTS  FOR  1883— Oontmued. 


Jajo. 

July 

• 

Anl^oit 

Septomber. 

October. 

SToTombor. 

December. 

16  50  to  $17  00 
18  75  to    1025 
1000  to    1161 

11600 

17  60 

$930   to   9  60 

$l460to$1500 

16  00  to   17  00 

875to     940 

$14  50 

16  00 

$800   to   910 

$12  50  to  $13  00 

15  50  to    1*5  50 

7  75  to     8  50 

•]«>  00 

$15  00  to  16  OQ 
725   to   805 

$11  75  to  $12  06 

15  50  to  16  00 

8 17  to     8  75 

15   to 

20 

15   to 

n  to 

18  to 
7ito 

24 
17 

10* 

15   to 

11   to 

18   to 

8it6 

23 
16 
21 
lOJ 

15  to     23 
11   to      16 
18  to     21 

8  to     lOi 

19   to 
12   to 

IS 

30 
20 
26 
12 

19   to 
13   to 
21   to 
10  to 

30 

21 

26 

12i 

26  to     38 
17  to      26 

U  to 
9  to 

20 

m 

28  to     31 
9i  to    12| 

4»to 

41 

•14  to 

^ 

8| 

H 

6|to 

ei 

«|to 

« 

Ofto        6i 

8  A  to 

^ 

7ito 

H 

7Ato 

SA 

7lito     »A 

8|tb 

H 

dAto 

m 

8Ato     9U 

lOito 

U| 

lOAto 

lOll 

9ito 

10| 

10  to      101 

lOito 

Hi 

10  A  to 

UA 

lOAto   ilA 

e^to 

12  to 

12 
13 

6|to 
12  to 

^* 

6|to 
12  to 

11 

14 

nto 

12  to 

12 
14 

71  to 
12  to 

12 
14 

*•■■■•  «•••■•■. 

■ «*« •••••••••• 

f  to 

6 

f  to 

• 

6 

6  to 

6 

6  to 

7 

6|to 

71 

"ie 

■•••••  •■• 

•  •••••  ••*••••■ 

"  86  "to  "38* 

86i 

825   to 
425   to 
625   to 

400 
475 
725 

300  to 
400   to 
600   to 

875 
4  75 
700 

800   to 
400   to 
400   to 

875 
475 
750 

360   to   400 
425   to   4  75 
7  00   to   710 

825  to 
400   to 
650   to 

875 
450 
662 

800   to 
3  75   to 
600   to 

850 
425 
65a 

800  to  850 
875  to  425 
600  to  675 

104   to 

106 

120 

80 

100 

100   to 

116   to 

78   to 

83   to 

101 

116 

80 

100 

101   to   102 
116|to    117 
75  to      80 
KomiiuJ  .... 

'MS 

108 
112* 
75 

101,  to 

liUto 

70  to 

85  to 

102 

112 

75 

92 

104  to  l06 

110    to 
78   to 
83   to 

119ito   120 
75  to      §0 

113  to  114 
75  to     78 
70  to     92 

54   to 

50   to 
70   to 
50   to 

55 
80 

47   to 
43    to 
64    to 
40   to 

48 
46 

44   to 

40   to 
65   to 
40   to 

45 

43 
66 
80 

18   to     45 
88   tp      40 
67    tp      §9 
50   to      60 

89   to 
86  to 
63  to 
45   to 

40 
88 
64 
63 

87  to 
63  to 
45  to 

64 
55 

42|to     43 
40  to     42 
72  to     75 
40  to     to 

1600   to  17 00 
18  00   to  19  00 

1500   to  1600 
17  00   to  18  00 

1500   to  1600 
1766 

15  00   to  1600 
1700   to  1800 

1500   to  1600 
1700 

14  00   to  1500 
16  00    to  17  00 

14  00  tolSOO 
1600 

17  00   to  17  50 
20  50   to  21 00 

1650   to  17 00 
1850   to  1900 

1500 
17  00   to  17  50 

14  00   to  1500 
1550  to  1600 

1200   to  1250 
1250    tolSOO 

lUi  tol2po 
1200   tol250 

1250  tol^OO 
1475 

1400   to  14  50 
16  50   to  17  00 
12    to      12i 

14  00   to  14  50 
16  50   to  17  00 
lOi  to      10| 

13  50   to  1400 

15  50   to  16  00 

91  to      10 

1200   to  13  00 
13  50   to  14  00 
04to       Oi 

1200   to  1300 
13  50   to  14  00 
8ito       81 

1156   to  1200 
13  00   to  13  50 
8     to      8i 

1150  to  1200 
'"Vi'to'si 

19   to 
19   to 

22 
22 

19   to 
19  to 

23 
23 

18   to 
18   to 

23 
22 

18  to      23 
18   to      22 

28   to 
22  to 

90 
80 

23   \o 
22  to 

80 
31 

24   to      35 
23  to      86 

8   to 

5   to 

10 

7|  to      9i 
5  to        9 

8  to 
5  to 

12 

Hi 

0  to 
5  to 

121 
12 

9  to     121 
5  to     12i 

i^to      6|f 

5   to 

18 

7ito 

U 

Hto 

ei 

6|t6 

6fto       6i 

6|to 

^to 

e{ 

7{to 

n 

71  to 

8i 

7fto 

81 

7|tb       9i 

81 1^ 

H 

8|to 

0{ 

8|to       91 

12ij     lOJ  to 

111 

lOfto 

12J 

lOitb      llf 

10ft6 

12 

10}  to 

111 

lOfto     111 

13   to 

10   to 

6  to 

16 
13 

8 

13   to 

10   to 

6   to 

16 

18 

8 

13   to 

10  to 

6   to 

16 
13 

8 

11  to      18 

10  to      12 

6|to       9 

U    tp 

10   to 

5ito 

9 

11  to 

10  to 

5ito 

13 

12 

9 

12  to      13 

10  to      12 

5ito       9 

42   to 
15   to 
20   to 

43 
40 
45 

42   to 
15   to 
20  to 

43 
45 
45 

40  to 
15  to 
20  to 

42 
42 
42 

40  to      42 
15  to      38 
20  to     44 

42   to 
15  to 
20   to 

13 
43 
45 

42  to 
15  to 
20  to 

43 
43 
40 

43  io      44 
20  to     43 
28  to     45 
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SEPOBT  OF  THE  COMMISSIOirES  OF  AOBICnLTlTKE. 


MABEBT  PBICS8  OF  FABU 


Piodnob 


Vebnuuy. 


Miy. 


Floor: 

BoperiliML  Wast«ni  and 
rtentrlTuiU bbl. 

HlBBeMU  "  «tnlfht  **  .do. 

Winter  patents 

Spring  patents 

Wheat: 

Ho.  2  red Iroah. 

Cora,  aaleioaw.^ do. 

Bye do. 

Oata do. 

Potatoes ^....do 

Hay,  timothy ton. 

Beef: 


$100  tolSSS 

500  to  625 

610  to   7  00 

540  to  725 


$300  to$387f$375  to$400 


FamUj 
India 
Hams 
Pork: 


.bbl. 
..do. 
..do. 


bbl. 

do. 

...oental. 


Prims  mass.. 

Bnttor : 

Creamery lb. 

Western  dairy do. 

Cheese: 

New  York  flMtory....  lb. 

Ohio do.. 

Sugar,  fkir  to  good  refln- 

Ing. lb 

Cotton: 

Middling  vplanda lb. 

K.  Orlsansand  Texas.do.. 


106i 
60  to  78 
$4  to  07 
45  to  40 
75  to  100 
1800  to2000 

1500  to  1675 
2700 
1800  tolOOO 

1900  to  1050 
1800 
1050   to  11 75 

80   to      42 
18  to      80 


600  to  650 
650  to  725 
700  to  776 

114i 

$0  to      67 

65 

45   to      51 

70   to      90 

1800  to2000 

1560   tolOOO 

2650 

1900   to2050 


1875 
1050 


to  19  00 

1800 

to  11 76 


80   to      37 
17   to      25 


9  to      13 

ento     7A 


14  to 
12  to 

6|to 


7 

io| 


BALinCOBI. 

Floor t 
Ohio  and  Indiana  anpet* 

fine -Dbl. 

Ohio  and  Indiana  fam* 

Uy bbl. 

Patents,  Baltimore  win- 
ter  bbl. 

Wheat,  Ka  2,  red bosh. 

Cora,  regular  mixed,  West- 
em  bush. 

Rye do. 

Oats do. 

Potatoes •. do. 

Hay,  timothy ton. 

Pork: 

Mess bbl. 

Baoon,  shoulders lb . 

Siigar>oared  hams  ....  do. 
Sugar-cored  shoo]ders.do. 

Lard;  refined oental. 

Butter: 

Creamery  ..t lb. 

New  York  State,  good  to 

ohoioa lb. 

Westera  teetory do. 

Cheese: 

New  York  ohoioe lb. 

Western  ohoioe do. 

Sogar,  tidr  refining do. 

Cotton: 
Ordinary  to  good   ordi- 
nary   lb. 

Low   middling   to   nUd- 

dling lb. 

Tobacco: 
Good  to  middling,  Mary- 
land leaf cental. 

Common  to  mediam,Ken* 

tucky  leaf cental. 

Common  to   good.  Ken- 
tucky lugs oental. 

Common  to  good,   Ttr- 

ginialngs osBtal. 

Wool: 

Buny ••i...Ib. 

MeriAS^  umwaahsd . . .  .do. 
MertM^  washed. .—«..  do. 

•••WS. 


815  to 

460  to 

109  to 

63  to 

66  to 

44  to 

85  to 

1100  to 


18|to 


850 

650 

700 
109| 

Wi 
68 

48 

100 

1800 

1850 

u1 

H 
U60 


826   to 
600   to 

115|to 

68  to 
68  to 
47|to 
70  to 
12  00   to 


lS|to 


875 

650 

726 
115} 

78 
72 
51 
90 
1900 

1900 

14* 

H 
1200 


80   to      40 


26   to      38 


80   to 
28   to 


laito 


35 
27 

14 
12 


10* 


400  to   800 

760  to  1900 

600  to  TOO 

800  to   f09 

21  la     12 

29  to      27 

27  to      89 

n  %S     «l 


26  to 
17  to 


13*  to 

7|to 
9*  to 

400  to 

760  to 

600  to 

800  la 

21  to 
29  to 

27  la 


S3 

21 

14 
13* 
7| 


626  to  700 
650  to  750 
700   to   800 


118   to   124 
70 
72 
51    to      57 
71    to      95 
1800   to2100 


61   to 
70   to 


4375  to$400 
600  to  650 
680  to  750 
700    to    800 

120 
56  to  06 
68  to  70 
50  to  55 
70  to  00 
1800   toSOOO 


1550   to  1600 

2650 

2000   to2I00 

1950  to 2000 
1800 
1075   to  11 75 


2100 


1550 

20  50 

to  28  00 


$350  tellTS 
600  to  eN 
690  to  7S 
700   to  775 

116  to  IS 

61  to     €7 

70  to     73 

49  to     54 1 

70  to     Ml 

1850  toSOMi 

1559   toiml 

27«; 

^00   to33M| 


20  to 

16  to 

12  to 

11  to 

7  to 


81 
25 

14 
14 

7* 


350   to 
585  to 

60|tO 

50  to 

75  to 

1100   to 


437 

600 

750 
121* 

70 
73 
54 
90 
1900 


2000 

14   to      15 

10 

1250 


26  to 

26  to 
19   to 


18*  to 
6|to 


42 

33 
23 

14 


10* 

800 

1000 

790 

980 


27 
30 
40 


7»to       Q{ 
9|to      10* 

400  to  800 
760  to  1990 
600  to  700 
800  to  §80 


29  la     97 
85   to      38 


to  1075  12050 
1000 


1950 

18U0    to  18 60 

11 02*  to  12  00 


17  to 

15  to 

12  to 

10  to 

7  to 


33 
25 

14 

14 


tol9S6 
1100   tol2M, 


16   to     3» 
15  to     S 

13 
10  to     C 


7  to 

10*  to 


71 
U 


837   to   400 
512   to  600 


66*  to 
65  to 
50  to 
80  to 
1100   to 


760 
110| 

67 
70 
54 
95 
1900 


2000 

n 

14   to      15 

10 

1225 

93   to      86 


22  to  80 

16   to  20 

14*  to  15 

18*  to  14 

7   to  7* 

9|lo  10 

400  lo  800 
760  lalOOO 

590   la  709 

890  la  §80 


95   lo 


325  to  4N 

690  te  5^ 

711 
119*  to  1«* 

67  to     «; 

67  to    :i 

61  to     5S 

80  to     M 

1300  tol»M 

2SSi 

13SI 

22   to     9B 

SI    to     X 
16   to     9 

14*  to     13* 
10*  to     n  i 

7  to      £i 

9*to     W 

409  to  809 
799  lolOM 
§09  la  7« 
309  to  i» 


29  la 

>•••  •   •  •  > 

99  Is 


EKPOli 
I'lIODUCTS  I'OE  18S.J- 


;T   OF    TilB    STATlfellClA:;. 

—Con  till  ticil. 


June. 

Vf-Uiber. 

Nov«u,l«r, 

DMMubor. 

t3X   1o*3T5 

ilSO   tu   700 
TOO  to   7U 

I 

CM   W  7W     iiM   to   7™  ■  B50  l"  07^5 

1125   lo   700 

$321  toUOJt 
BM    to    700 

liOO   (0   6  70 
037ttO   7UU 

121 

ii  tu     SO 

lis; 

41    to      45'  ,     M   t«      41 

lontio  ni 

34    to      37 

mi  to  107 

34   K      381 

38  to     4l' 

iHouiiiBTs' 

i'oo'ioiiwi' 

i6w)'to'2oo6|iB'oo'tJi9s6 

iuM'tiisoo 

i20o"u.'is5o' 

HM'toioso' 

2300  toMOO 

ISOD 

23  no 

2850    1OS70U 

1400    to  1450  4873   luI425 
2300   2000    I02IOO 

1330    to  1400 
13 UV   la1>50 

IB  00 

1300    to  1350 

^30  toaoo 

2000   toM2S 

1300  (01150 

2300 

Z3  50  toStOO 

2100  :U0O   tolSW 
2000   M^USO  18  00   tolHSti 
1100    tolltS    1000    H.1050 

ItM   M17SU  J300  to  1573 
1000    lulliJO  1                  I<}UO 
95U   tolUSJ  .  800   to  1000 

1300    to  1350 

I40U    IOI460 
7  30  to  875 

1500 
MOO  M145a 

IS    to       17  !      IS    to       18  '      U    to       20 

iijto       a;      Oiio      6|      66  lo      iij 

e;to      cj 

7J  lo       Tl 

OJto        0: 

G)to        Hi 

mu.   jji 

jji 

IS!        ISi        Iti 

]f 

Si 

323   to  400 

325  to  375     820   to  373    815   to  3*3 

325   to   315 

335  to  370 

S13    lo  Mi 

52S  to   733 

32J  to  550     323  to  3M    500  1..  550 

3IW   lu  330 

523  tu'  350 

122)1..   1% 

114    to   iUi 

750                   750;                 700 
1131  to  114     114JIO   lisl  lOOlto   101^ 

700 
IWJto   10*1 

700 

1081 

l»   In      70 

ss  f 

S91;      00     to        «i 

r&2 

so    tu       83 
40    lo      80 

38 

f  s  F 

iuJm  misoo 

i2'oo"io'iBo6iaM  tSiaoo 

1300  to  1500 

20  75 

""•'1' 

14;  to     IB'     153  to     lej     i5iio     li; 

1075]                1023                  1000^ 

1375 

llilo       I^ 

"  ■"  .J 

144  lo     15 

12  io* 

V33' 

18   lo      13 

IS  to      24 

IB  to      24  1     18   lo      24  1     25   to      30 

25  to      3» 

2510      44 

18   to      20 

17    lo      El 
ll)t<>      11. 

17    lo       23        IT    t..      21 

20   lo      26 

20  to      20 
U(  to         01 

21  to     :C 

Vt  lo    i; 

''"i'"  '! 

iii 

g  to      rj 



7i,o       .1 

7   to        ^1        8   lo        H                     0 

1 
oj'    Bj  to    n 

1«1  (0       lOJ 

HU     lOi 

ojto     10       oji..     loj'     ojt..     10; 

10   to      lOi        OJ.o      101 

400  10  soo 

400  to  aoo 

400    to    800  1  550    to    830;  550    lo    8SU 

r.50   lo   850  1  550  to  850 

750  to  1000 

750   tiilOOO 

750   tolOI>0|7M  toiaoo|750  tnlOOU 

730   tol050l730  tolOOU 

500   to  700 

300   lo  TOO 

600  to  700    300  to  70O    son  lo  700 

SUO    (O    700  1  500    to    700 

300  to  SM 

300   lo  350 

300    U.    550     3  W    to    050     aoo    to    650 

300    to    500    300    lo  500 

"Si'ii'"^ 

"'ii'io'ik' 

25                      25       I't   ti      26 

■■^riPliil"""-""--' 

„.„.„.. „^. 

"js'tu"  »t  i'"'2o"to"';iH' 
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MAJiKET  PBigES  OF  FARM 


Product. 


Jauttarj.     •    F«bnimrj. 


Xarrh. 


ApciL 


B  A  LTI MOEK— Conii  nued. 

C'troliiiA,  connoD  to 
ch4iic« lb 

I^fui^Mft,  oommoB  Up 
fair do. 

CHICAGO. 

FUfiir: 

WinUir bbl. 

HpHog do. 

Ko.2»prioff both. 

No.  3  red  winter do. 

lUrlay do. 

(.''OHit  AOi  2. .. (■••••••••(do. 

0»u.  Ko.'i do. 

Kyfl,  No.3 do. 

ToUtoet do. 

Illl7> 


I 


000:»|to|006|$00&iU}|007  foos^toioo; 


6   to 


6 


5   to 


5   to 


»ito 


500 
95 


40|to 
80   to 


I     76   to 
'Hmothy,  flnii quality. ion   IQ 00  to 


50 
90 


'•r« 


'riniotliy,     Mcond     qnal 
ity tou. 

MeM bbl 

Uaiof do. 

Pwrk: 

M©M bbl 

B«cou,tliurtol<Mirii  c(>iitAl- 
llama,  sweet  plvklinl  .do. 

1«ard do. 

Butter: 

Ci^eainery lb. 

Good  to  oholoo  dairy .  .do. 

Cheeae: 

Full  oreani lb 

Lower  mdea do. 

Sugur,  yellow do . 

CIKCUCKATI. 

Flour : 

Superfine bbl. 

iCxtra do 

yamllyt do 

Vajicy do. 

Wheat: 

No.  3  red  winter. . . .  buah . 

NaSred  winter do 

Coin : 

Nu.  2  wUed bu^h . 

\a3  white do 

XaSyeUow do. 

Ikata do 

Kve do 

Bariey do. 

Uav  : 

Na  I  tUuotby tou . 

Lower  grades do. 

Pwk: 

Mew  bbl 

llama,  sn>;Lar>Ottred  — lb. 

Sho'lder^sujEar-cured.  (K»  ■ 

Uacan,su;;Hr>cured  ...do. 

Ijftrd cental. 

Butter : 

Oreauierv  lb. 

Lower  j;nid*.-- do- 

CheetH." : 

i'boice  (.>hio  factory lb 

Lower  gradee ! do 

Ftf  tatcea buab . 

Peanuts  -. 

leaneaaee lb 

Y  Ir^inia Uu. 

Cotton : 

i.h^tOiU'y  t»   ^«mm1   onli- 
tt*ry U> 

Low    mtddliug    to    .i^ni 
uiUMliu^ ll> 

Middlai^  I'air  to  lair     do- 


1160 
1150   tolSOO 


476 
104 

374 

70 
1000 
1160 


to   485  I 

to   1  04l'  1 10| 


6 


540 
550 


$690 


to 
to 


1  04i  1 
104|   108 
88 


63 
76 


1000   to  1025   1050 
1700   to 


17  50 
1715 


I860 
17  50 


1710   to 

lOS'i   to  1100   1050 

10  25   to 


24  00   to 
24  00    to 

114  to 
I  2  to 
'       6ito 


300  to 

3  50  to 
41U  to 

4  75  to 


10  50 
10  40 

40  00 
37  00 


124 
9 

74 


335 
3  75 
425 
5S5 


1050 


2400 
24  00 


to 

to  1100 

to  12  60 

to  1075 
t4>1925 

to  17  00 

to  11 00 

to  11  00 

1100 


n 


to  1101 
to  108}; 

80  , 
571 
4111042 


May. 


fOISitoll97 
6  to      I 

5N 


to 

to 


78 

UOO 

1090 

1150 
2050 

1805 
1079 
1075 


65 
76 


to  37 00  3200 
to  3000  24  00 


to 

to  12  00 

to  11 00 

to  11  75 
to  2100 

to  18 15 

tollOO 

to  11  25 

1140 

to  40  00 
to  32  00 


114 
2 

61 


to 
to 
to 


360  to 

4  20  to 

500  to 

550  to 


12 
0 

74 


390 
460 
625 
600 


11 
2 

4 


350 
4  25 
490 
535 


to 
to 
to 


to 
to 
to 
to 


14 


385 
460 
500 
575 


63 

1059 

050 

1175 
^76 


U25 
1125 


2300 
14  00 


107i;  111  to  im 

109}'  112   to  lt$ 

76        M   to     fi, 

M|^     664  to     SStI 

i  *"•  3 

46  to     Hi 


to 

to       75 

to  11 00  jlOTS  toUN 
to  10  00   1009  to  MSI 


to  12  00    1200  to  US 
to2125   2109   to215l 

1830  I  19iS 

to  1150   1175  to]2M' 

to  11  50   1200  toKS^i; 

11321  UOO  tollC^ 

to  31 00   24  00  to  SON  i 
to  23  00    1560  toSOO 


M4 

3 
74 


to     154      1^4  to    U4. 
to      12  '       3   to     12 
to        7}        74  to      7f 


340 
515 
466 
515 


to 
to 
to 
to 


305 ; 

505 
475 
5»  1 


340 
410 
475 
535 


to  s;i 

to  433 

to  5«l 

to  iSi 


90  : 

95  ! 

98 
106 

108 
110 

to    109    

1 

to   1 12     1  07    to    1 10 

......  

112 

484  to 

4» 

54 

66 

to      56i      65|to      66 

66|to     5i 

42|  to      46       42   to      48  ,      46   to     4fit 
67        62    to      63|i  65 

50    to      6Si     5eto      C3,      OOto     9 


50  55 

364  to      40  ;     43    to  44 

62  65i  to  67 

61i  to      62  63    to  n 

1250   toI^iOO   1200    to  12 50    12  00    to  1250   1150    tol20o'll59    to  129 
650    to  1200     800    to  1150     700   to  1150     700    to  1050  i  090   toltM 

:  I 

1725    tol750;i750    tol775  1850    toISOO                    1875    1975   to20N' 

l?i  to      ia|      13   to      13  124  to      m      13    ro      13)       12|  to      Vi 

H  to        (i^        74  to        8  ^  to        i^i        8)  to        »'         9i  to       ti 

11  Ho       12.^       114  to      13  12    to      U\      Hi  to      -13         12    to      U 

10  001  to  1007^10  40    to  1055  II  17}  to  1130    1190    to  11 33    1130    toll33 


35    to 
15    to 

45 

25 

30    to 
13    to 

4<» 
25 

JSO    to 
12}  to 

45 
25 

33    to 
12    tu 

35  ! 
33  > 

S   to 

8   to 

9 

12    :o 

»    to 

70    to 

14 

lu 

12    to 

9    to 

7U    to 

13 
lOU 

It    to 
10    to 
75    tu 

14 

124; 
100 

134  to 
10  to 
90    t» 

14 
12  ' 
110 

11}  to 

S   to 

49   to 

1! 

i? 
75 

3i  to 
3^  to 

*4 

6 

3J  to 
t»4  to 

^4 

4}  to 

s 

72 

44  tu 
i»2  tu 

6 
• 

4ito 

• 

Tito 

J^i 

Tito 

^1 

Ti  to 

»i 

7|  tu 

H 

Tfto 

1 

W4  to 
1U4  (0 

•I' 

lo^  to 

»4  to 
lut  to 

r>;  t.. 
lu;  lu 

10 

*^  to 

Hi  to 

12^ 

RKPORT   OF   THE   STATISTICIAN. 


387 


PRODUCTS  FOK  ISSV-Coutimieil. 


June. 


July. 


Au;;ur*t.  St'pUMuber 


October. 


November. 


December. 


f  » O.'i  (o  $0  07  |0  O-Vi  to  IN)  07]  $0  o;.^ 
.1    to         (» 


V\  ;i50  <)7i  $<»  O.'.i  to  |0  07;  $0  O.'g  to  $0  00]  $0  05g  to  $0  06J  $0  05g  to $0  07 
U    t4)        7 


4^.^  I 

:{ 75    to    :» 50     4  55    to    5  75 


2  75 


450 


39]  to 
45    to 


1  l.ii 
1  15 
W) 
5Ci 
30A 
&4i 
00 


OOHo 


48"»  to 

.'•»r>i  to 

55    to 
45    to 


IO(U 

70 ; 
4Ui; 

55* 
50 


1150    to  1250   HOC   to  11  50 


51 
2X] 
57A 
40" 

12  00 


to 
to 
to 
to 


hi 
107 
77 
511 
2t) 

60 


90   to 


40    to 
25g  to 


99^ 
106 

02  I 
491 
2t» 
55*1 
36  I 


051  to 
102  to 
61  to 
4»j|  to 
27jt  to 


515 
415 


95i      91*  to 
1  U2ll     97(  to 

6:4 

498|     46§to 

«^ 
56 


515 
415 

921 
98 


1050    to  1150     900    to  1000  11000 


30  to  36  I  35  to  40 
tol250;il75  tol200|1000  to  1100 
to  1150  I  900    to  1000  '  800   to   000 


12  25    to  12  50  11  75    to  12  00 
24  00    to  34  50  24  00    to  24  50 


1000    to  1050    1000    to  1025 
2000    to2100   1675   to  1700 


19  274  to  10371 15771  to  16  10  115  00 
U75    to  12  00     9  75    to  10  00     0  60 


271  to 
35  to 

1000  to 
000   to 

10  00   to 


47 
28 
56 
40 

10  50 

950 

10  50 


400 

97)to      98} 
OOlto  101 


1175   to  12  00 
11  tM)   to  11  75 


18    to 
14    to 

12  to 
3  to 
7ito 


10  50    to  11  00  >1U75 
0121  to    930  I 


to  16  00 

to  10  00 

toll  50 

8  36 


22 
20 

12i 

lo{{ 


18    to 
14    to 

0  to 

1  to 
7ito 


20 

10 
H 

73 


r»50  to 

3  75 

4  25  to 

460 

4  05  to 

5  25 

550  to 

600 

115 

54 

:::::::;;:::: 

42  to 

47 

024  to 

et^i 

3  22  to  .150 

iUO  to  4  50 

475  to  500 

560  to  575 

102    to   105 
110   to    112 


40    to 
60    to 
05   to      75 ~   NomiuHl  . 


53 
52 
52 
42 
62  i 


12  00 
700 


to  13  00 
to  1100 


2000 
to  14 
to  10 
to       13^ 


10 
13 

9 
1 

62 


to 
to 

to 
to 
to 


21 
17 

9i 
6 

7g 


300    to  315 

360    to  400 

4  75    to  S.SO 

to  575 


5  25 


105  to 


32  to 
51^  to 
Nominal  .. 


102 
106 

50 
51 
51 
30 
541 


1200  tol4  00  ;i0  37|tol0  67A1025  to 

^      725  I  900  to 

12  25  113  00  to 


7  50  to 
1175  to 

8  27i  to 


800 

12  00 

835 


18  to 
13  to 

8ito 
aj  to 
62  to 


23 
18 

lOi 


1200  to  1275  1150  to  12  00 
700  to  11 50  10  00  to  10  50 


290  to  325 

3  60  to  4  00 

4  60  to  4  75 

5  40  to  600 

100  to  103 

100  to  106^ 


5U 

52} 

52* 

31 

56 

62 


28  to 
54  to 
60  to 


7  00  to 

1150  to 

7  80  to 


22  to 
16  to 

114  to 
3  to 
6}  to 


7  87i 

29 
23 

I2i 
10 
74 


310  to  340 
365  to  400 
4  75  to  400 
585  to  560 


10  35 
10  00 
13  25 
7  20  to  7  22J 


25  to 
16  to 

11  to 
2  to 
61  to 


29 
24 

Hi 

8 

7i 


to  325 

3  45  to  3  75 

4  50  to  600 

5  20  to  C50 


06  to  103         102 
105  to  105ii  105  to  108 

511  to  51  g,  .'H) 
52  1  52 
52 

30  to   311 

57  to  m 

00  to   70 


54i  to  55 

301  to  311 

52  to  58 

25  to  40 

050  to  1050 

000  to  050 

10  25  to  10  50 
22  50  to  26  00 

13  00 

775  to  800 

1000  to  11 00 

8  271  to  830 

32  to   41 
25  to   35 


H 


121  to  in 
3  to  10 

61to    7 


2  90  to  3  25 

3  50  to  3  76 
450  to  485 
500  to  540 


08 


to  100 
105 

57 


301 

to 

32 

33 

to 

351 

60 

to 

61 

60 

to 

61 

63 

to 

67 

55 

to 

70 

1100  10  50  to  11 00 
8  00  to  10  60  1000  to  10  50 


050 


1050 
to  10  00 


12i 
95 
I2I 
1 1  05'  to  1 1 15  ;10  00  to  10  85 


1000  to  19  25  15  00  to  15 .50  1300  to  13  25 
12ito   ]3i|   132  to  Ul\     131  to   141 
9  to   101    Oi  to    Oil   H^to    9i 
12  to   13  ,   12  to   13    12  to   121 

8  30  ;  8 12  to  8  15 


17 


10 


to 
to 


22 
16 


60 

6i 

81 


to   11 
to  106 


19  to 

8  to 

9  to 
W'to' 


23 
16 

10 

'75 


21  to 
15  to 

9  to 

*35"to 


23 
20 

10 

40 


21  to 

14  to 

8  to 

7  to 

35  to 


23 
20 

8-5 
40 


1150  to  11 75  1100  to  11  50 
141  to   15  I   14  to   14* 

8  to    8II   71  to    8 
10  to   lui   9  to   Oi 
7  60  7  40  to  7  5U 


16  to 

10  to 

81  to 

36  to 


to 
to 


7i  to 

0|to 
111  to 


8 
Ok 


lOi 


6ito 
81  to 


72  to 

91  to 

114  to 


7\ 
Of 


0 

101 

iiii 


«tto 
8JTo 


741 
0  1 


74  to    7)1   81  to 


.30 
22 

11 

9 

40 

0 


25 
12 

9 

7 

25 


to 
to 

to 
to 
to 


32 
25 

11 
10 
36 


5}  to    64 


7Sto 

ft 'to 
11  to 


88'   7|to    85    8  to 


10* 

Hi, 


02  to 


loa' 


11  to   12 


10  to 
111  10 


94 
I"* 


72  to    Oi 


9Jto 
U  to 


m 
in 


1000  tol050 
7  00  to  050 

13  50  to  14  25 

13  to   14 

7  to       71 

81to   9 

810  to  8  30 

45 
10  to   25 


lOJ  to 

7  to 

35  to 


Hi 
10 

40 


41to   D] 


81  to   94 


95  to 
11  tu 


]0i 


;i88 
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:\1ARKET  PRICES  OF  FAR3I 


Piodiic*. 


Jannnr>'. 


February. 


March. 


ApriL 


^7. 


(-iXi  IXXATI— Coutiniied. 
Wool  : 

Klrecr.  wiuihwl 

Tub  wttHbed 

Un  wttJtbed 

Ihilled 


$o:;:(  to  $0  37 

2K  to       3(t 

ir>  to       24 

'2ii  to 


'J7 


I 

$o^t  to$o:tx  $oa6  to|04o  $o:tr>  to$040  ||033  toios 

2tf    to      :U}  1     26    t4»      M  i     'JG    to       37        30  to     37 

I'l    to       24  .      l.'i    to       25        15    to       25  '      15  to     3 

26    to       27  I      28    to      M  \      '28    to       3U         28  to     31 


hAINT  LOl  I^. 
I'lour : 

Supf  rtlnt* libl 

Kninily do. 

Pateufft    . .   tlo. 

Wheat.  N.».- iimI    ...  bush. 

<'oru,  So. '2  luixed do. 

!{>•♦♦ do. 

lUtfiey do. 

4  >ata  '. do . 

rotatocs do 

JUv: 

•iHiiiothy tou. 

Prairie do. 

Pork: 

Me«s bbl. 

Bao«ni,   brraklast,  nugar- 
ouretl lb 

Haius,  supor-tMired do 

Lard,-  retlneil,  iu  tieicen .  do 

Kxtra  mess bbl 

Family  extra ibbi 

Gutter: 

("reamery ^.  ..lb. 

Dairy do. 

Cbeeae: 

Oreamery do. 

I<ower  grades do. 

Toliacco : 

Common    to    ^ood,  lags 
burley cental . 

Comoioa  to  medium  leaf, 
burley ccutnl. 

(iood  to  fine  leaf do. 

WiH>l: 

Tub  washetl lb. 

Unwasbed dti 

l^eanuts do. 

8uKar.  2Cew  Orleans,  com- 
mon U>  choice lb . 

Totton: 

Ordiuary   to    ^ood    ordi- 
nary   lb. 

I.ow  \iiiddlLnj;    to     ;rood 
middling lb. 

KANSAS  cnv. 

FUmr : 

« Mioice iwck . 

Fancy do 

Whemt: 

No.  1  n*\  winter 

No,  2  red  winter  . 
<  om.  No.  2  mixed 

KkfU'V d<». 

i  >4itJ« ....llu. 

Pi»lato«« do- 

tliix.  baled 

Pork; 

NIONN lilll 

*'lvar -  d" 

Ham.**,  ikif^ur-<-ar\d...  ))• 

HiAvou,  breakfskit ti«i 

I  aid,  tierce do 

r.uiur: 

Crviuuerv do. 

Ihury.  KiUt»a.<» do. 

i'beem* : 

Full  cream do. 

VouHic  Aniirivii     .    .     do 
lV«utttts»  Kauj>4L!» Uo- 

I  uwa<*bt«d '{«• 

I'lib-w^i^kbcd «Vv». 


-'<«•    to  2  70 

:i!Ml    tn  4  00 

5H."i    to  6  2r> 

•JGJ  to  Vtii 


a 
44  A 


:t6    to 
m5    to 


!I2  ; 


2  80    to    2  00      :iOO    to  310  }  2  00 

4  10    to    4  20  ,  4  50    to  4  65  |  4  60 

5  50    to    6  25      :.«0    to  7  00      ."i60 
104    to    I04i    1  11    to'  111;    100 

47^  to       4H.^       ."iHito  Xn       4S 

'       5;'.    to       60  1 

60    to       65  t 

39|to  40)1 


on  to 
37  to 
7,')    to 


58i 

:{7g 


to  3  00  '  2  90  to  31* 

to  4  70      4  65  to  47^ 

to  l»  75  !   •'•75  to  6W 

to  1  001    111  Iu   1C4 

to  4Si       50  to     31 


42^  to       43         41    to     C 


I'jwi   toi.'tK)   1100    toi::m»   ll  75   to  14 00  12  00 


8  50    to  10  00      7  00    to    8  50     7  50    to   9  251750 

I 

10  50    tol7  0l»  17  40    to  18  00    18  37^  to  1900    1825 


13;  to  14 
VM  to  14 
11    to       12 


7  1)0    to    8  5o 


124  to 
13  to 
111  to 


14 

112 


13    to 
13    to 

Hi  to 


i3i 

14 

12  . 


12 


to  14  00    1175  to  137: 
to    050  i  £^ 

to  1900    19C0  to  194* 

to       13  '      12  to     Qi 


US 


1200 

700    to    85(*     700    to   850    


to       12  I      lljto     1! 

to  16  00  12  00  toien 


35    to 
50    to 

12^  to 
3    to 


4i» 

m 

14 


::o   to 
20    to 

12^  to 
3    to 


37 
30 

14 
8i 


30  to 

20  to 

13  to 

2  to 


37 
30 

15 
0 


20 

13 
2 


to 
to 

to 
to 


38       22  to    a:i 
28  I      12   to     3 


14 
9 


I 


13|  to     14 
4   to       • 


450    to    70u    400    to    GOO     400    to    GOO  |  400    to  6« 

0:»o    tol.'OO    I  CtH)    tollOO     r.OO    to  1100      600    toUW 

800    to  2000    1300    to  1800    1300    tolSSO    1300    tolSld 


27 

lo 

:w 

28 

to 

35  1 

30 

to 

37 

ao 

to 

35 

29 

to 

:; 

2»> 

to 

24 

17| 

to 

26  ' 

17 

to 

20 

17 

to 

35 

17 

to 

9i 

-i) 

to 

4 

to 

5* 

4 

to 

5i 

4i  to 

H 

H 

to 

H 

ci 

to 

"♦ 

6i  to 

^ 

6i 

to 

'i- 

. . . . 

.  -  .  . 

*  1 

7J 

to 

* 

';  to        *;;        7^  to        8i        7J  to        t»i        7;  to        Si        81  to 


%  to 


•Jl;         Oi  to       lo; '        &Jto       10;        9    to      h\ 


I'M    to  2  00  I'JO  to  2  00  215  to  2  20  i  2  20  to  230   2  30  to  2  ?•' 
2  10  t«»  2  20   210  to  2  20   2  25  to  2  35  2  35  to  2  45   235  to  24: 


bii.Hh 

,  ...do. 

— do. 

...do. 


s::  to 
7'J  to 


TOi 


4:;i  l.»   44i 


W.  102  to  103  104  to  lUe»  107  to  1^ 

iv'*'  S65  to   tW  90-1  >■ 

41  45  444  to  444  42i  t«*  4. 

52i  52.1  45  to  4^  49*  tu  :» 


:;.?;  to      3ij      ::;;;  to      31  35   i» 

»^-.    tit      )<:,       ♦».>*  t«»      .<".       65   to      w       .v>   to   1  o*»        25  to     «» 
.*>30    to    7  75      5  50    to    7  00      5  25    to    7  75      4  25    to    6  50      4  5tf    W   7  2.' 


12 
U 


to 
to 

ti» 

to 
lo 


r.»  t>o 

23  V.K) 

14. 
1* 

3.-, 
21 


10 'H) 

23  00 

1:: 

13 

10. 


25    to 


25    to 


ir. 

15 

4 


to 


14 

15 
4 


10<M» 
23  0i» 

1-4 

12) 

lU 

32 

•  ^•t 
lt> 


2:i«u 
12. 

13 

2S    t«»       32 
23    to       2i 

164 


V   to 
21   lo 


24  «• 

II 

m 
11  > 


T7    to       21 
-Ui     Vo        "Jl 


17     to 


IT 


t«»      21 

Lo        32 


17     ti* 
3lt    to 


n 


T7    ttf 
30    iw 


14 


in 
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PBODUCTS  FOK  1S8;5— Contiuueil. 


Jane. 

July. 

Angust. 

S«[i(onibor. 

October. 

Xovomber. 

Decoiiibrr. 

$026  tot036 
28   to      36 

••"•••  ••* 

18    to      25 
•J5    to      28 


a  00    to    310   f260    to  $2  75   $2  50    to$2C5   $2  40    to  $2  55   42  C5    to  $2  80   )f 2  115    to:f2  80    $2fi0   to $2  75 

-  "00  to  41(1 
75  to  «5«> 
Oljto  10:1 
45i  to      4Hk 


4  95    to  520 

«i30    to  0  90 

1 10;  to  i  20 

51  i  to  51| 

59    to  Gt 


440    to  4^  I  425    to  440 

0  00    to  0  75     tfOO    to  0  50 

1  0:2  Ui  1  08i  1  04 J  to  1  05 
44|  Ui  45  48 
58    U»  00        55    to  58 


40"{  to 
55    to 


40i 
80  , 


33    to 
40    to 


3: 


«5 


30    to 
30    to 


31 

lit 


1150    to  1400  11150    to  1400    10  50    to  13 00 
^      8  50  850  ,  KOO    to    875 


4<)0    to  415  4  10    to  4  25 

5  85    to  0  50  5  75    to  0  50 

1031  <<»  lO-^H  lt><*4  <"  l"l.l 

45|  Ut  40.\  40^  to  40^ 

52}  to  53  48    to  55 


4  00    to    4  15 

5  75    to    G50 
9flfi  to 

•  422  to 


5 


1003 
43i 


25i  to 
30  to 


20 

70 


253  to 
40  to 


20^ 
45', 


20.^  to 


40 


45  to 

:::.  to 
'>:;  to 

30  lu 


53A 
5."i 
29 
40 


9  00  to^2  00   9  0t»  to  12  00  8  00  to  12  00   7  00  to  12  50 
800  to  875  8  25  10  00  t4)1100  10  00  to]050 


1040  to  1070  ,17  00  tol775|J437  to  1500  1250  to  1325  1175  to  !L' 00  1075  to  11 50  1350  toUOO 


14  to   14}; 
14  to   10 
11}  to   12  ! 


13  to   14 

14  to   10 
10  to   ICl 


r2h  to 
13^  to 


13.^1 
Hi 


13i  t« 


0  to    9i 


lOi   10  to 
14    13}  to 


12il 
15 
8J 


9Ho 
10  to 

8^  to 


10 
17 

82 


9 
134 

8 


15  00 

to  1600 

1500 

to  10  00 

18 
10 

to      20 
to      17 

18 
10 

to      20 
to       17 

7  00  to  8  50 

18  to   21 
10  to   17 


13  to 
3  to 


14 
0 


400  to  600  I  400  to  000 


400  to  600 

600  tollOO  60<»  toUOO  000  to  11 00 
1300  to  18 00  13  00  to  1800  1300  to  1800 


27  to   35 

17  to   24 

4}  to   G 


7^10 


8 


8  to   8J 
02  to   101 


27  to 

16  to 

7  to 

7ito 


72  to 
91  to 


34   27  to 
24  I   15  to 

8  1   0  to 


33; 

22i 


8 


83 
104! 


cito 

7ito 
9  to 


750  to  850 

7  00  to  8  50  700*  to  850  700  to  850 


10  to 

10  to 

8  to 

4  to 


21 
10 

9 


27  to 
21  to 

9i  to 
2  to 


29 
25 


lOi 
6i 


25  to 

14  to 

12  to 

•2  to 


30 
25 

13 

H 


476  to  650 


526  to  800  I  6  50  to  800 


600  to  12  00  1100  to  13  00:  850  to  13  00 
1300  to2000,1800  to2000  1400  to2000 


25  to   34 

21  to   24 

7  to   11 


27  to 

22  to 

7  to 


7  J  to    81   7  J  to 


2  25  to  235  215  to  220 


7Jto 
Oito 


10  1 


8ito 
9^  to 


35 

24* 
11 


»i. 


9i 
102 


27  to  34 

16  to  24} 

7  to  8 

7}  to  S} 


32  to  37 

8  to  30 

10}  to  13} 

4  to  10 


500  to  800 

8  50  to  13  00 
14  00  to  20  00 

27  to   34 
10  to   24 
4}  to   52 


7  to 


7} 


2  35  to  245 


100 

06^  to 

98i 

87a  to 

43i 

37i  to 

48   to 

49} 

40    to 

220  to  2  30 


100 

88 

42  V 


210  to  2  20   185  to  195 
2  30  to  2  40  215  to  2  25 


813  to    9),   81ito   0^=!, 
01 J  to   10 «i   Oito  10"^ 


195  to  2  05   1  }• :.  to  1  95  !  1  PO  to  100 


04  to 
86](to 
37}  to 
40  to 


94J 

87^ 

38 

41 


88* 


37J 


2  25  to  2:10 


215  to  2  25  2  20  to  230 


85  to 

30i  to 

46!   42}  to 


90  93 

853'  83; 

30 i  37} 

43:1'  41}  to   43 


40}  to 


835 
42 


40 

rAi   t<»  100 

4  50  to  7  00 

10  50 
24  00 
13i 

144 

in 
00 


30  to 
4  50  to 


1  18;;  to  182 

00  {   25  to   40 
650  4  00  to  5  50 


15  00 
20  00 

14 

9i 


10  50  > 
22  00  , 

im 

14 


21  to   22  21; 

30  to   40  1  35  to   45 
4  00  U)  6  25  4  00  to  7  50 

13  00  13  00 

1800  '  1800 

14*  14 

14i  13} 

0  Hi 


17  to 
12  to 


17  to 
13  ;   10  to 


21  I   16  to   21 
15    8  to   IG 


17  to   20 
8  to   16 


11}  to 
12  to 


12 

13 


22  to   27 
M    to   20 


11  to 

12  to 


\l\ 


22 J  to   23  f^ 
35  to   48 
4  00  to  8  00 

12  00 
17  (M» 
10 
13} 

H 

25  to   30 
17  to   24 


23} to   24 

25  to   40 
SOO  to  9  00 

12  00 

17  00 

14 

V2S 

8 

26  to   33 
17  to   22 


12  t«i   12.i;   11}  to 
13}tO   14  


14 


17    lo 

21 

17    Ui 

21 

in   to 

19 

10    to 

19  1 

16    to 

19 

IG    to 

3U    lo 

32 

30    tu 

32 

30  , 

30  • 

30 

28    U> 

10    IG  to   19 
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NKW  OIII.KANH. 

Flonr: 

FiMnlly bbl. 

MlniiAaqta  pat«Dt« do. 

Wh«at: 

No.  *J  red  wioter baah. 

(?oru,  mlxetl do. 

OatM do. 

PotAtoot ^ do . 

Hny: 

Prime ton. 

Choice do. 

Beef: 

Woatern bbl. 

Fill  ton  market (  bbl . 

Pork : 

Mens bbl. 

Bacon,  (augar  cared,  can* 
TaMe<l) lb. 

Hamn.  (nngar  cored,  can* 

vaasod) lb. 

Lard do . 

Bntter: 

W«\Hteni  creamery lb. 

Wtmtem  dairy do . 

ClioeM*: 

New  York  cream lb. 

Weatem  cream do 

Sugar: 

Fair  to  ftiUy  ftilr lb 

Prime      to     a  t  r  i  c  1 1  V 
prime lo. 

riartned do. 

Cnttou : 

Low  ordinary lb. 

Ordinary  to  leood  ordina- 
ry  lb. 

LitMT    middling    to   good 
mlddlinc ..Ib. 

M  iiidllng  fair do . 

Tobacco: 

Low  to  good  loga lb 

Low  to  methum  leaf. .  .do. 

Ciood  toflne do. 

Bunry lb. 

Louiaiana  clear do. 

Cl^'ar  Ukv> do 

IVanutA. 

('«»mmon  to  sood  ......lb. 

l^;iiue  t4;»  choice do. 

a.\N  KaASvts*.^ 
>tour : 

Sui)«>rfine bbl. 

Kxrra.* do. 

Wheat; 

Xol  1 cental. 

Nu.«» .' do. 

Barlt'v .....do. 

i  \>r« 

White dt» 

Y*?iK>w do 

t^ilH do 

I'otatOVH  .. ^... do 

l(  IV ton. 

Miv« blW 

luK-vn.  brvtikt'iwt lb. 

K.tniii u«». 

l..ir»i  im  ti*ir\t'j»> do. 

MoVi .........bbl. 

Kaiu:l\  iiieA».. ....... .do. 

I'nrfvi 

h  I  tji  V    . .    

r:i!<.M»itiufc  roll . 

Nt-w     \'t>rk     Sratt* 

(urv 

Ca^''oniiiA...^^. u«» 


Nominal  ....$4  75   to  $5 50  $537^  to $5 68i $5 00    to$512|$51$  t»9iU 


17  00    to  $7  50  I  687f  to   7  25     7  25   to   7  60  i  7  00    to    7  37 


7l   700 


to  7SI 


105    to 
2  50    to 

106 

58 

48 

300 

111    to 

1      60    to 
,     65    to 
I  2  75    to 

115 
61 
08 

300 

112 
64 
53 

2  75 

to 
to 
to 
to 

116 
65 
56 

300 

5UtO 
300    to 

118 
.-58 
52 

325 

191 
54  to    a; 

1 

15  00   to  1600 
1700    to  17 00 

1050 
20  00   to  20  50 

17  00 
1900 

to  17  50 
to  20  00 

1500    to  1600 
1800 

ISOO   to  ISM' 
1725  tellM 

IS  00   to  14  00 
1160   to  13  75 

1200 
1075 

to  13  00 
to  11  00 

1200    to  14 50 
10  75    to  11 00 

1^30  toIlM 

1150    to  11 75 

1075   to  UN 

1775 

1825   to  18  37 

1900 

to  1925 

4 

17  50 

1800   lolS» 

132  to 

14 

111  to 

1                    / 

12 

12 

to 

121 

18   to 

13i 

IS 

mto 
nito 

14^;   lu  to 

12  ;    111  t6 

12* 

13 

to 
to 

14 
122 

12|to 
Ug  to 

13 
12i 

Itito     H 

111  to    n 

88   to 
18   to 

45 

1     38   to 

1     20    to 

43 
30 

38 
18 

to 
to 

45 
32 

30    to 
15    to 

33 
35 

18   to     P 
14   to     S 

13    to 

15 
14 

14   to 

16 

12|to 

15 
13 

14 
12 

1 

1 

5|to 

H 

5*  to 

i 

55 

Oito 

•8 

6«to 

7 

e|t4>     T 

6  to 

7  to 

8 

6  to 

7  to 

61 

62  to 
8    to 

hi 

7Jto 

74 1 

8  ^ 

7ito      9i 

71  to 
71  to 

82 

ea  to 

65 

7  A  to 

•13 

lA  to     Vi 

8   to 

S\t 

71 

• 

to 

•  l4  •■'        'I* 

7iVto     »}I 

»lte 

104  to 

10  ,V 

luii 

101  to 

10, '« 

11 

loii  to 

loii 

10^  tu 

102 

f,^to  m 

10>2to    V{t 

5J 
7 

to 
to 
to 

7  ; 
82 

1 

•  •  « •  1 

"'i' 

5    to 

7    to 
9    to 

6    : 

H 

»  «  •  • 

4}t»      H 

5ito       S 

8ito      t 

10   t*     Hi 
30   to     n 
n   to     = 
7   to      •» 

11    to 

22    to 
24    to 

16 
23 

2:» 

s 

Nominal 

do... 

tin... 

6   to 

..... 

Nomiaal 
...do... 

do... 

7    to 

NomiMJ 
....do... 
do... 

...do... 

4   to 

e  to 

"  ■  ai 

4|to 
6ito 

6^ 

4^  to 
6    to 

6 

4|to       ^ 
€    to       Ci 

490    to    4'<>     4  00    to    4  ?5     4  no    to    450     400    to    450      400    to   iS 
4  75    to    OiM)     -^'-O    to    590  j  575    to   €nO     5  79    to   600     550    to   CM 

ir»    to    1T:^  IW  1924   196    to    197)  1» 

ITU    to    17.'^ 185    to    I  f^l    1 90    to    1 9:;^  175 

in'  135      123tt»14tt|40t#15t)      llOtoIA 

I 

165    to    170  160     132    to    187    

I47|ta    152^ liTito    IT*      135    to    1« 

17*.'^  to    19ii      175    to    197^    1)90    to    197i    l!»    to    ilO      IfC    to    23D 

rn)   to   1:25       <4»   fa   i:n>'     75   to   1 20       jO  m   1 20       io   lo  1::^ 
liOO    to  17  50   14  tM)    tolTj*    16«I0    to  2900   17410    tonui    I3<I0    to  173* ; 

2900  to2«00  JO.'xl    9459    to  2600   2450    tolSOO    ::«50    toSif*' 

t7  to       1:>  1«4  to       If       1«4  to       l(*l       17^  tm       l.<         lfi|  tK      17  ; 

15  tw       r»  1^  to       IJ;       16    to       16^       W    to       lO^       15    t«      li\ 

14  Co       16  U^  to       U        142  tu       15^  15  H 

n*n>  ro  WHi  !«j<h»  looo  i«oo  !«*» 

:-<J0    tuI9  00    IftdO    t«»I^5u    tSOa    t»l«54)    Intiai    ti»I«50   liOO    tmli» 


.  lb 
do. 

f.u- 

.    llv 


:*  to 


14    tv 


Iti 


n  »•» 


IS   n> 
U    to 


^  « 

2tJ 


20 


25    to      t!^ 


t!5    to 

r.L    to 


35  ti> 


13<    to 
U    to 


211 
Iti 


13^  to       Ut      rf^to 
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PRODUCTS  FOB  1883— ConHnued. 


Jan*. 


(525  to$550 
725  to   T60 

125  to   127 

61 

52   to      53 

175   to   200 

14  00   to  1500 


$4  50   to  $4  75 
700 


S^tembcfT. 


October. 


November. 


December. 


Kominal  ... 

$700  $700 


1 15  I  115, 

55  ^55  to      56  I     56 

43A  to      45        49  to       50        45 

140  to    200     140 

14  00  toUOO   1400 
20  00    19  00 

12  OO  to12r>0   1200 


100   to   200 
1400   to  1600 


17  00   to  1800  118  00  to  10 75 

1300   to  1600  1300  to  1600  ,_   , 

11 00     6  50  to  10  00     6  75    to    9  00  ^  8  90 

19T5   to  1985  11700  to  1725   1512^  tol525   1400 


$425 
to   7  25 

112   $110 
to      56i 
to      4«        37 
to    ll*ri     150 

to  10  50    14  00 
to  10  50 


l3i 


]3|to 
111  to 

14 
12 

18  to 
15  to 

23 
19 

13 

6|to 

V 

8  to 

X? 

7*  to 

7J 

8ilo 

Oi 

lOil  to 

10? 

4|  to 
52  to 
si  to 

8 
0 

10  to 

21  to 

23  to 

7}  to 

12 
22 
23^ 
10 

4}  to 
5|to 

53 
6i 

13i 

13i 
lOi, 

25 

IB 

16 
12i 


7}  to        7J 


13    to 
92  to 

20   to 
15   to 


3  75  to 

400 

5  25  to 

575 

1  m  to 

1  57j  to 

105 

100 

95  to 

105 

1  r»5  to 

100 

195  to 

215 

25  to 

80 

13  00  to  18  00 

8  to 

7Ato 

713  to 

O^to 
10,^  to 

51  to 
0|to 

9  to 

10   to 
7*  to 

4    t4) 

0   to 


3  50   to 
500   to 


134  to 
n|to 

16   to 
15   to 


9   to 
7ito 


7g 

7/b      7t»,  to 
ml     7Uto 


m 

104 

6i 

83 
104 

11 
21 

6 


3  75 
550 


»i\Tto 
10,'«  to 

5ito 
S^to 
0   to 

0  to 
20  to 
22   to 

7ito 

4   to 


12J| 

}** 
10 

23 
18 

13 
9i 

72 

7/:l 

8i 


7r'J 


lOi 

6i 

«l 
101 

11 

21  § 

23 

104 

i 


to  13  00 
to    9  IK) 

to  14  50 

12 


$4  25 
7  50 


to    112 

57  $0  55 

to      43  35 

to    1  70  j  1  50 

to  17  00  15  00 

1700  10  50 


$4  00  '$4  40   to$463 
7  50  I    7  00    to  7  25 


110 
to  56 
to  40 
to    175 

to  16  00 
to  J700 


12  50 

875 

1150 


to  14  50 
to    9  00 

to  12  00 

12 


12  to 

15 

18  to 
16  to 

2fl 
19 

13  to 
10  to 

134 
104 

74  to 

74 

8    to 


7f 

H 


10 

84 

25 
18 

13 

10 

74 
84 


to 
to 

to 
to 

to 
to 

to 
to 


16 
94 

33 

134] 
104 

7* 

H 


1150 


10 
8 

26 
20 


tel2  00 
114 


110   to  112 

55 

07   to     40 

140   to  175 

1700 
17  50 

12  RO  to  14  50 

900 

13  25  to  18  75 
104  to     11 


to 
to 

to 
to 


10 


to 
to 


75  to       94 


84  to       91 


lOf 

64 
9 

9 
20 
21 

8 

n 

6 


to 
to 

to 
to 
to 

to 
to 
to 
to 

to 
to 


104  0|  to      10 

104!   lO^to    10 


fl 


6}  to 


17  I 

84 

33  ! 
25 

134 
11 

?! 


15    to 
74  to 

25  to 
20  to 

144tO 


54  to 

6  to 
64  to 


16 
9 

43 
33 


15 


15 
11 


5S 


64 
74 


6V       54 

74|      «4 

11  I       9 


to        04 
to        7 
to      11 


12 
21 
23 
11 


9 

19 
21 
10 


to 
to 
to 
to 


12 
21 
22 
12 


81  to        9} 

104  to  10] i' 

10J4to  lOJS 

54  to        64 
64  to        Bl 

9    to  ^1 


3i  to 


5^ 


;> 


Hi 


9  to 
19   to 

10   to 

4   to 

53  to 


15 
20 
22 
12 

55 
6 


8Hto 

94  to 
10|to 

64  to 
74  to 
84  to 


9U 


10 
10 


9 

H 


9  to  14 

19  t«  20 

21  to  22 

10  to  12 


JXto 
$}to 


5| 
6J 


350 
500 


to    3  75 
to    5  50 


160   to    1G24   161    to   102 

95Y'*£ri4  to'ioo" 


24  50   to 2800 

104  U      17 

15   to      10 

14 

16  00 
18  00    to  18  50 

23 
19   to      22 


1  574  to 

160  to 

180  to 

00  to 

700  to 

24  50  to 

16  to 

15  to 


100    

1(124    150 
220     139 


85 
14  00 


80 
600 


25  00   24  50 
I5J 

10 
ft 


104 


15  00 
1^00 


to 
to 


Id 


15r.O    15  00 
18  50    18  00 


to  165 
to  160 
to  00 
to  13  00 

to  25  00 

to       10 

to      17 

15 

to  15  50 
to  18  50 


4  00    to    4  25 

5  25    to    5  50 

1674  to    170 


100   to    1124 


10  to      12 


19   to 


24 
23 


9   to      11 


274 
17    to      20 


17    to 
9    to 


18 
10 


80    to       90 
900    to  13  00 

24f>0    to  25  00 

154  to       10 

10    to      17 

15 

15  00    to  15  50 
18  50 


375   to   4  25 
5  00    to   525 

1674  to    170 


90    to    150 


32Mo 
224  to 


17    to 
10    to 


35 
32 


18 

IG 


65   to      90 
900    to  1300 

24  50   to  25  00 

154  to      16 

10   to      17 

15 

15  50 
18  50 

47i  to      50 
224  to      424 


17    to       18 
14    to      17 


3  75   to   4t» 
5  00   to    5  25 

168tto    171 
165   to    1074 
105   to    150 

ISO 


4  00   to   4  50 
500    to   575 


125   to   160 

40    to      90 

9  00    to  14  50 

24  50    to'2500 
154  to      16 
16   to      17 
15 

15  50 
18  50 

40   to      46 
224  to       37 


102    to    1374 
149   to    150 


17    to 
12    to 


18 
17 


145    to    185 

45    to      90 

900    to  13 50 

24  50    to  2500 

154  to      10 

14    to      10 

15 

15  50 
1800    to  18  50 

4?4 
224  to      40 


17    to       18 
Ma   \a      Vv 
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MARKET  PRICES  OF  FABM 


Product. 


Sax  FKA!fCi8C(>-*Cont'd. 

Wool: 

Choice  fftll lb 

Free  mountain do 

FiUr  mountain do 

J*^tem  OroKon do 

Son  Joaquin  and  middio 
oonnty lb 


Jan  nary.     |     February. 


March. 


•  I. 


April. 


M»y. 


♦017 

;    15 


to  $018 

to      IG 

13 


$018 

'     Itf 

13 


to  $0  20 

tA>        17 

to       14 


LIVESTOCK 


i 

i 

t 

.;  625 

.i  450 

1 

to 
to 

575 
550 

350   to   4  25 

3  00    to   3  40 

590   to   620 

90  00  to  125  00 

125  00  to  200  00 

WOOtolOOOO 


UA  I.TIM  OUR.  i 

rattle:  I 

Wfmi  beovoft cental  $5  25   to  $0  25 

FIrat  quality do..:  4  25   to   5  25 

Medium do..    350   to   425 

Milch  cows head.  4500   to  5000 

8irine(net) cental.   850  t»  875 

Sheep do..    350   to    575 

SAINT  LOUIS.  I 

Cattle: 

Bxport  Hteeni cental 

Crood  to  hea  v}-  uteers . .  do . 

Fair  to  good do. 

Milch  cowa  (with  calvea), 

bead 

Sheep: 
€rood  to  choice  muttons, 

cental 

Medium  to  fair  muttons, 

cental 

Swine,  common  to  good 

packing cental. 

Horaea: 

Streetera head. 

Draft do.. 

Saddlers do.. 

Mulea: 

H  hands head. 

144  hands « do.. 

15haiida do.. 

16  to  16|  hands,  extra,  do. . 

KASAAB  CITY. 

Cattle: 

Natire  oowa cental. 

Native  steers do. . 

Natire  ahippera do. . 

Swine ...do.. 

Sheep 

CHICAGO. 

Cattle: 

Sxtrabeevea cental. 

Chotoe  beevea do. . 

Good  beerea do. . 

Medium  beevea do.. 

Teala do.. 

Sheep do.. 

Swine I  665 

XIW  OBLBAIO. 

Cattle: 
Texan,  cood  to  smooth 

fal  catUe cental . 

Gnea>fisd ^..h«ad. 

Mileh  eowa do. . 

Calves do.. 


$575 
450 
387 


to  $6  40   $625 


to    5«P2 
to    4  37 


425 


to  $050  l$637 
to  475  i  550 
to   450  I  437 


to  $7  00  $625  tolTK 
to  6  25  ,  587  to  t» 
to    5  01      425   to  5S 


800 
350 


550 
5  00 
440 


to    025  I  9  00 
to    5  8$     4  50 


I 
to    585  i  6  00 


to   540 
to    5U0 


5  60 
480 


to  1025  I  975 
to   650  I  4  50 


to  630  j  630 
to  COO  575 
to    545     4  9U 


to  11  00      975  tollTS 
to   6  75     460  to  ST: 


to  650  600  to  Sl^ 
to  600  575  to  >K> 
to    5  75     525   to  SM 


2500    toOOOO  2500    toOOOO   2500    toOOOO   2400    toGOOO   2100   toSt69 


4  75 
400 
620 


to  225  I  4  75 
to  4  60  I  375 
to   640  !  675 


to  5  40  4  75 
to  4  60  375 
to   715  I  675 


to    545     466   to  519! 
to   4  60     3  80   to  46§ 
to    710     675  to  71« 


Swine... cental. 


Good  work do. 

Saddle  and  karaasa .  .do. 


C^ood  medium head. 

First  clasa do. . 

£xtimlicaTy do.. 


900Q 

1  to  106  00 
to  11500 

toiaooo 

to  200  00 
to    435 

j 

I 

10600 

1  ".,! 

12000 

1 

J 

185  OQ 

1 

.::::::::::::::::::::::::.! 

« 
310 

1 

i 

300 

to 

385 

1 

i 

1  275 

to 

400 

2  75 

to 

600 

1 
340 

to   4C 

4  50 

390 

to 

460 

400 

to 

450 

516 

to 

502^ 

f    5  25 

to  :*'j6 

520 

1  440 

to 

5  37 

385 

to 

50U 

5  90 

to 

6  50 

5  65 

to   69 

525 

to 

625 

625 

to 

660 

560 

to 

730 

085 

to 

765 

C75 

to  :r,i 

200 

to 

320 

1 
i 

J 

215 

1  225 

to 

4  75 

510 

250 

to   4& 

625 

to 

650 

1 

1  625 

to 

60O 

<  625 

to 

650 

700 

to 

735 

675 

to  :^ 

580 

to 

610 

•  75 

to 

605 

5  75 

to 

6U0 

it     lit 

to 

690 

C50 

to   «7* 

540 

to 

570 

535 

to 

5  70 

535 

to 

565 

035 

to 

665 

600 

to    €^ 

4  40 

to 

5U0 

430 

to 

515 

490 

to 

615 

5  85 

to 

615 

570 

to  Se« 

450 

to 

750 

450 

to 

4  75 

450 

to 

7.'i0 

4.'« 

to 

7.'i0 

40O 

to    69D 

275 

to 

5U0 

400 

to 

575  1  325 

to 

6124 

400 

t4> 

700 

4  25 

to   €f« 

665 

to 

666 

610 

1 

to 

715 

I  615 

to 

725 

730 

to 

8  10 

710 

1 

i 

to   7T5  , 

400 

to 

5  50 

400 

to 

5:js> 

1  400 

to 

600 

5  50 

to 

650 

5.-4) 

to   7«W 

1600 

to  30  00 

14  00 

to  28  00 

15  00 

to  30  00 

15  00 

CO  woo 

1800 

to  3509 

25  00  to  100  00 

25U0tolU000 

,-i500tol00  00 

250l»  to  100  00 

2500tol«W«> 

600 

to  11  00 

600 

to  1000 

i  600 

to  10  00 

600 

to  lUOO 

1  700 

tPlUViJ  i 

150 

to 

300 

175 

to 

300 

;  150 

to 

400 

150 

to 

400 

,   1^ 

U>   AOO 

500 

to 

650 

500 

to 

650 

I  500 

to 

750 

500 

t» 

750 

500 

to  •:»> 

1 

60  OO 

to  80  00 

60  OO 

to  85  00 

60  Ow 

to  80  00 

60  06 

to. 

SO  00 

MOO 

toAM) 

80  00  to  175  00 

SOUOtol 

75  00 

i!4>OOtol7500 

M»  Oi»  to  r 

7500 

a^oatoirioo 

17500  to250  00 

17500  to2 

jiiHO 

175  00  to  250  00 

175  00  to  25i)  00 

17500to2:i0»i 

12500tol3500 

12500  tol35  00 

|-i5aotol3500 

t2500tol3500 

I25«0t»  13501  1 

135  <M>  to  15500 

133  00  to  IV.  00 

lX'>00toI 

5500 

105  00  to  15500 

13500tol5SW 

155  OC  to  185  00 

155U0lol>^00 

155  00  to  1 

i>500 

155  00  to] 

S50i>  ^550ntal;a5ft* 

iS5oeto.::!5iH) 

lS500to225v>0 

1^00to2 

:!500 

lJ^00to2:LS0O 

l«'5<Wt«235l«  ' 

s 
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PKODUCTS  FOR  1883— Continued. 


Jane. 


Jaly. 


AugiuBt.      I   September.         October.         Xovember. 


December. 


$022  to  $024  $024  to  $0  24  $0  22  to  $024 


>018  to  $020  $020  to  $0  22  $020  to$0  22  '  20  to   22  '  20  to 


14  to   20 


16  to   10 


16  to   19 


16  to   19  ,  16  to 


22 
19 


22  to   22  $017  1o  $0  22 
10  to   19   10  to   10 


MARKETS. 


$675 
5  50 
4  25 

to  $7  00 
to   600 
to    525 

$650 
525 
462 

t«  $6  75 
to    6  25 
to   512 

1 

$575    to  $600  1 
4  62    to    562 
3  87    to    4  50 

$550    to  $006 
4  50    to    5  50 
375    to   437 

$5  00    to  $5  87 
3  75    to    4  87 
3  25    t4>    3(52 

$5  75    to  $6  00 
4  50    to    5.50 
3  87    to   4  25 

.50  00    to55(K) 
700    to    725 
325    to   500 

$562    to$0(M) 
4  25    to    5  25 
3  (Ml    to    4  00 

00  00    to  650(1 

9  25 
3  50 

to  1025 
to   675 

8  25 
225 

to 
to 

900 
550 

8  00    to    8  75 
3  00   to   525 

7  00    to    8  25 
200   to    500 

6  00    to    637i 
300    to   4  75 

5  50    to    0  50 
3  00    to    4  624 

5  00 
565 
5  20 

to   615 
to    585 
to    550 

500 
560 
500 

to 
to 
to 

600 
575 
5  25 

585   to    600 
5  35    to    5  75 
485    to    510 

590    to    616 
5.^0    to    575 
4  00    to   4  75 

580    to    015 
5.50    to    5  75 
400    to    4  75 

610   to    640 
560    to    600 
4  25    to    525 

610    to    640 
560    to    000 
4  00    to    540 

20  00 

to  4500  1 

1 

1800 

to  45  00 

1700   to  4500  I 

1700    to 4000 

17  00    to  3800 

2000    toSOOO 

2500    to  5000 

4  60 

to   500  1 

450 

to 

475 

410   to   460 

390   to   456 

3  90   to   415 

,3  50    to   4  00 

3  25   to    4  00 

3  50 

to   4  50 

340 

to 

450 

860   to   400 

300   to   335 

3  00    to   8  25 

300   to   325 

200    to   325 

C70 

to   7  00 

650 

to 

680 

590   to   605 

450    to   480 

4  60    to   4  90 

420   to   4  50 

475    to    510 

11000tol3500 
150  00to2l000 
12500to20000 

10000 14>  12500  1 
11000tol3500 
120  00  to  15000 
]6000to21000 

3  00    to    3  65 

4  20    to    4  62^ 

4  50    to    500 

5  40    to    5  CO 
3  50    to    3  90 

11000  to]35  00 
15000to21000 
125  00  to  200  00 

90  00  to  11500 
11500t<»13500 
140  00  to  165  00 
175  00  to  2 10  00 

2  50    to    3  25 

3  05    to    3  70 

4  75    to    5  85 
515    to    520 
2.15    to    3  50 

110  00  to  135  00 
150  00  to  225  00 
125  00  to  200  00 

9000toll500 
115  00  to  135  00 
14000tol6500 
175  00  to  210  00 

220    to    325 
4  20    t<i    4  62^ 
510    to    5  35 
4  55    to    4(t5 
100    to    2  50 

11000  tol35  00 
150  00  to  225  00 
125  00  to  200  00 

90  00  to  115  00 
11500tol3500 
14000tol6500 
17500t>o21000 

220    to    340 

11000tol4000 

■ 

15000to22500 

11000tol7500 

75  00  to  $90  00 

11000  tol30  00 

.  •  •  • 

130  00  to  150  00 

17000  to  205  00 

3  25 
4&') 

to  $4  20 
to    505 
to    570 
to   700 
to    440 

300 
440 
5  00 
575 
275 

to 
to 
to 
to 
to 



400 

4  05 

5  60 
650 
400 

350    to    370 

5  :J5 
(»25 

4  85    to    5  05 
4  25   to    4  374 
3  65    to    3  90 

570 

2  50 

300 

• 

^20 
0(K) 
5  75 
5  5(1 
3  75 
2  90 
CG5 

to   635 
to   610 
to    500 
to    570 
to    5  25 
to    537* 
to   7  40 

020 
6  00 
5  70 
5  00 
3  75 
2  50 
560 

to 
to 
to 
to 
to 
t«> 
to 

035 
010 
5  80 
570 
5  50 
4  75 
615 

620    to    0.30 
5  90    to    010 
5.'i0    to    5  80 
4  75    to    5  70 
400  to   7r,o 
2  50    to   4  75 
1  500    to    600 

6  25    to    0  40 
5SK)    to    615 
5  50    to    57* 
4  50    to    5  25 
3.i0    to    7  25 

3  00    to    4  75 

4  75    to    GOO 

6  40    to    6  50 
600    to    C25 
5  50    to    5  75 
4  40    to    525 

3  75    to    7  25 
2  25    to    4  (Ml 

4  50    to    515 

0  75    t/>    7  00 
'■  0  25    to    GOO 
5  50    to    0  00 
4  25    t4)    525 
♦  .175    i(,    7  25 
2  00    t^    4  50 
4  60    to    525 

6.50    to    0  55 
GOO    to    6<40 
5  25    lo    6  75 
4  25    to    5  20 

3  00    to    7  25 
280    to    4  00 

4  40    to    535 

4  00   to    550 
1800    toSOOO 
25  00  to  100  00 
600    t^lOOO 
1  50    to   400 
5(H)    to    800 

4  00    to   6  00 
1000    to  23 00 
2500  to  100  00 

700    to  1000 
150    to   400 

5  00    to   7  50 

400    to   500 
16  00   to  26  00 
25  00  to  100  00 
500    to  1000 
l.'iO    to   350 
900   to   7  50 

4  00    to    4  75 
1600    to2200 
2500  to  100  00 
500    to    0  00 
1.50   to    375 
500   to   750 

■ 

3  50    to    4.50 
15  00    to300<» 
25  00  to  100  (»0 

5  00    to    9  00 
1.50    to    5  00 

4  60    to    6  50 

1 

3,50    to   4  75 
1600    to  35  00 
25  00  to  100  00 

6  (»0    in  10  00 
:  150    to    3  50 

4  50    to    6  00 

1 

3.50    to    475 
10  00    to  32  (HI 
,25  00  t4»  100  00 
500    to    9(M) 
150    to    3  50 
4  00    to    6  00 

CO  00   to  80  00 
80  00  to  175  00 
175  00  to  250  00 

6000    toSOOO 
80  00  to  175  00 
I75l>0to25000 

60  00   to  80  00 
80  00  to  175  00 
175  00  to  250  00 

6000    toSOOO  60  00    toSOOC 
8000  to  17500   8000  to  185  00 

17500to25000    17600to20000 

1 

60  00    to  85  00 
80  00  to  175  00 
175  00  to  200  00 

60  00    to  85  00 
80  00  to  17500 
175  00  to  200  00 

125  00  to  135  00 
13500tol5500 
l.'iSOOtolSSOO 
18)  00  to  225  00 

125  00  to  135  00 
135  00  to  155  OU 
155  00  to  18.5  00 
185  00  to  225  00 

125  00  to  135  00 
135  00  to  155  00 
155  00  to  18500 
1S5  00  to  2  25  00 

125  00  to  135  00 
135  00  to  155  00 
1.55  00 1«»  18500 
185  00  To  225  00 

12500101.1500 
1.15  00  to  1.5500 
1.55  00  tola'.  00 
1 85  (10  lo  225  00 

125  00  to  135  00 

135  00  to  155  00 

il.''»500tx>185(K) 

185  00  to  225  00 

125  00  to  135  00 
135  00  to  155  00 
1.55  00  to  185  00 
185  00  to  225  00 
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LIVE-STOCK 


Product. 


January.         February. 


If  arch. 


ApriL 


Itor. 


DOSTOIf. 
rattle: 
Fair    to    good    country 

(ilrAMed) cental 

rrftniuni  tiiillockn  .do 

MlIcU  C4tw« bead.. 

Voal  ciiltea lb. 

Sh»H«p do 

Hwin«!  do 

(IXCINNATI. 

Cattle: 
Choice  to  extra  Mluitpin<; 
ateera  (grtiaa)  . .  ccatHl. 
Fair   to   good    abippiug 

atoera teutal. 

Good  to  choice  butchers' 

frradea cental. 

Fair  to  medium  butchers' 

gradoa cental. 

Good  to  extra  fut  cowa 

and  heifnra cental. 

Sheep do. 

Swine do. 

PHtLADCLPniA. 

rattle: 

rommon  to  choice  beorea, 
cental -•-- 

Milch  cotra lead 

Sheep cental . 

Swlue do.. 

XBW  YORK. 

Cattle: 

Hont  boevea cental 

I  'ontmon  to  good «li» . . 

N!  ilch  cows hf«d 

Tfjil  calree c»htal. 

Shoi-p do. 

Swine do 


$Ce7i  to$SOO  $600    to$8I0 

VJOO    to  80  00   40  00    to  80  CO 
.{    to         7f        ^  U*        7 
I       41  to         Oj        45  to         C 

^S  to       7 


6J  to         Ti 


6! 


,$6«7ito$800  ' !$C3T|to^M 

I  9S 

4000    toSOOO  $40  00  to  IMO  00  ?0  0«   tolSOe 
3    to        7f        3|to         6  5   to      C 

4^  to        Gi         4to         G  2toT| 

tflto        7i         8    to         fi^'       7ito       h 


575 

1 

to 

C50 

5  75 

to 

6  25 

5  75 

to 

GOO 

5  75 

to 

600 

i'iS 

to 

•« 

475 

to 

550 

4  75 

to 

550 

1  500 

to 

5  50 

5  2,5 

to 

5  75 

550 

to 

f« 

4  75 

to 

900 

4  75 

to 

53S 

500 

to 

560 

550 

to 

600 

too 

to 

IS 

3  75 

1 

to 

450 

3  75 

to 

450 

40O 

to 

4  75 

425 

to 

523 

450 

to 

5T5 

400 

to 

47S 

4  25 

to 

500 

450 

to 

540 

475 

to 

525 

to 

tM 

2  50 

to 

525 

2  75 

to 

550 

350 

to 

GOO 

3  7$ 

to 

6U0 

330 

to 

5- 

5  25 

! 

to 

650 

550 

to 

680 

GOO 

to 

750 

6  25 

to 

795 

620 

to 

:« 

1 

'  4  25 

to 

7  25 

4  75 

to 

700 

1 

'  525 

to 

725 

5  75 

to 

7R7i 

938 

to 

7S 

40  in) 

t4>  80  00 

:»» 00 

10*7000 

.•M)oa 

to  70  00 

30  00 

t<» 

70  00 

3dd9 

te 

75« 

:j(Hj 

to 

G<K) 

4(H) 

to 

CC2 

400 

to 

700 

4  50 

to 

725 

400 

to 

75 

800 

to 

!»50 

8  25 

10 

10  00 

1  8  50 

to 

10  50 

1025 

to  1150 

UTtO 

to  11 3 

10  00 

10  11  m 

10  M» 

to 

1150 

1100 

to 

12  25 

12  75 

to  13  75 

12  50 

tol3N 

9(K) 

to 

10  uo 

9  5J 

to  l»fO 

moo 

to  10  50 

llfPO 

to  11  75 

Iu5t> 

talis 

35  00 

::".oo 

35  (K) 

toi>0  00 

40  00 

to  00  00 

35  W 

toSiA 

3  75 

to 

4  25 

4  w 

to 

4  Mi 

4  4<) 

to 

620 

450 

to 

6M 

.■.00 

to 

7M 

4  25 

TO 

C  25 

4  50 

(0 

6  7n 

5  CO 

to 

710 

5  20 

to 

7  2.5 

575 

to 

7£ 

C25 

1 

to 

650 

050 

I 

to 

7  75 

700 

! 

to 

800 

780 

1 

to 

83G 

«00 

U> 

i» 
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MARKETS— Continued. 


June. 


July. 


August,      j  September.         October. 


November.       December. 


fj$37   to$800  1675   to$775  '$C7:»    to$7«)  $075   to$87r» 


$5r,0    to  $6  00   $4  75    to  $0  75 


000    1  675  i  5To    to    fl7:>  ;  0  75    in    800  !  7  00 

2000    to8000  13500    to5000j20U0    toOUOU    .:500    to75U0   '2500    toSOOU   3000   to  75  00  $40  00  to  $55  00 
5   to        6J'       3   to        C2        3    to        tii        34  to        7         3i  to        7^        H  to        7i        ^  to        7| 

^to        7  I       3    to        H        2ftto        5h\       3    to        Oi I       21  to        5|        SX  to        5i 

7ito        82        ejt"        'I       •'^4  to        6i!       5iU>        (U        5ito        5|        5i  to        5i       ftj  to        52 


600 

to   625 

550 

to 

1 
575 

640 

to 

600 

525   to 

580 

525 

to 

576 

500 

to 

560 

550 

to   690 

550 

to   575 

476 

to 

525 

460 

to 

625 

425   to 

500 

425 

to 

600 

425 

to 

475 

430 

to   525 

485 

to   610 

525 

to 

560 

450 

to 

525 

425   to 

4  75 

425 

to 

4  75 

4  25 

to 

465 

450 

to   485 

425 

to   460 

400 

to 

500 

325 

to 

425 

300   to 

400 

325 

to 

400 

300 

to 

400 

825 

to  425 

52S 
800 
575 

to   586 

to   550 
to  7  80 

500 
250 
600 

to 
to 
to 

625 

500 
660 

460 
225 
4  40 

to 
to 
to 

510 

500 
625 

450   to 
2  50   to 
475    to 

490 

500 
575 

425 
200 
450 

to 
to 
to 

460 
4125 
530 

3  75 
200 

4  40 

to 
to 
to 

460 
450 
625 

426 

2  75 
400 

to  476 
to  450 

to   5  50 

5  75 
Sfito 

3O0 
1000 

to   7  25 
to  65  00 
to   625 
to  10  75 

550 

8500 

2  75 

800 

to   675 
to  75  00 
to   6  00 
to   050 

525 

35  60 

450 

850 

to   675 
to  75  00 
to   576 
to   900 

625   to   675 

3500   to  7500 

4  50   to   575 

8  00   to   875 

4  00 

30  00 

275 

700 

to   6  50 
to  90  00 
to    475 
to   750 

400 

30  00 

250 

650 

to   650 
to  75  00 
to   500 
to   725 

425 

80  00 

2  25 

675 

to  6  50 
to  75  00 
to  5  00 
to   750 

12  25 

1050 

3500 

500 

500 

to  12  75 
to  11 00 
toOOOC 
to   7  50 
to   7«?0 
750 

1150 

10  25 

40  00 

650 

400 

to  11 75 
to  11 00 
to  65  00 
to    800 
to    625 
700 

1125 

1025 

80  00 

600 

4  50 

625 

to  11 75 
to  10  75 
to  60  00 
to   850 
to   625 
to   6  75 

1100   to  1175 
975   to  10 50 

8000   to  6500 
600   to   8  00 
400    to   600 
600   to   650 

1100 
875 

35  00 
600 
275 
560 

to  11 50 
to  10  25 
to  65  00 
to   925 
to   525 
to   610 

1150 
875 

35  00 
600 
3  76 
550 

to  12  00 
to  10  50 
toOOOO 
to   931 
to   540 
to   610 

1125 
925 

3500 
700 
450 
425 

to  11 75 
to  11  00 
to650O 
to  10  00 
to  550 
to   450 
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EUROPEAN  STATISTICS. 

In  the  annual  report  for  187G  was  published  an  elaborate  translation 
and  rendering  in  equivalent  measures  of  surface  and  capacity  of  the  es- 
sential features  of  the  report  of  the  International  Congress  on  the  Agri- 
cultural Statistics  of  Europe.  Fragmentary  publications  of  official 
statistics  have  l»een  repeatedly  presented  since  in  annual  and  sj^ecial 
reports.  During  the  past  year  our  agent  in  London,  Mr.  Edmund  J. 
MoflRat,  has  furnished  several  contributions  to  the  literature  of  offiiMal 
and  commercial  statfstics  of  European  agriculture. 

The  investigations  of  foreign  Governments  are  so  irregular  in  point  of 
time  and  method,  the  publications  of  some  so  infrequent,  the  absence  of 
important  enumerations  so  conspicuous  as  to  many  of  these  countrieK, 
that  much  is  left  to  commercial  guessing  and  manipulation  for  effect  on 
the  market.  Numerous  inquiries  have  been  made  of  late  for  a  more 
comprehensive  and  uniform  j^resentation  of  the  most  authentic  state- 
ment bearing  on  production,  and  especially  upon  the  wheat  product 
An  effort  has  therefore  been  made  to  co-ordinate  the  facts  of  production 
as  to  breadstuff's,  to  grain  and  potatoes,  the  result  of  which  is  presented 
in  the  following  pages. 

Owing  to  tlie  importance  of  wheat  as  an  American  export,  a  compre- 
hensive view  of  its  production  in  Europe  is  presented  in  Table  I,  show- 
ing the  total  wheat  product  of  each  country  in  Europe,  except  the  httle 
state  of  Montenegro,  which  has  a  population  of  only  about  a  quarter  of 
a  million.  It  is  not  possible  to  obtain  absolutely  syfichronous  official 
statistics  for  all  the  countries  embraced  in  the  table,  but  the  figures  at 
the  foot  of  column  B  may  be  regarded  as  an  approximation  to  the  aver- 
age wheat  product  of  Europe  for  a  period  of  several  years  ending  with 
1873,  while  tlipso  at  the  foot  of  column  D  may  be  regarded  as  the 
approximate  average  for  a  similar  i)eriod  ending  with  the  year  1881. 
The  figures  in  the  former  column  are  the  result  of  an  inquiry  suggested 
by  the  International  Statistical  Congress  which  met  at  St.  Peters- 
burg in  1872,  and  confided  by  that  body  to  the  statistical  corps  of  the 
French  Government,  who  made  their  report  to  the  International  Con- 
gress at  its  next  succeeding  session.  In  nine  cases  out  of  twenty 
their  figures  representee!,  as  shown  in  column  A,  the  ]>roductiou  of 
an  average  year.  Tiie  figures  for  Ireland  and  for  all  but  two  of  the 
States  comprehended  under  the  name  "Germany"  were  for  1873,  the 
two  States  excepted  being  Pmssia  and  Bavaria,  for  which  the  figares 
reported  were  for  1SG7  and  1803,  respectively.  For  a  number  of  the 
smaller  German  States  no  returns  were  obtained  by  the  statisticians  of 
the  International  Congress,  and  the  figures  for  Germany  given  in  column 
B  would  therefore  be  somewhat  augmented  if  returns  for  the  States 
not  heard  from  were  included.  For  Sweden,  Austria,  and  Eussia,  the 
figures  in  column  B  are,  respectively,  for  1872,  1871,  and  1870;  thos<^^ 
for  Servia,  Switzerland,  and  Turkey  ai'e  for  1808,  and  those  for  Greece^ 
are  for  1807.  In  connnection  with  the  fignre^s  for  It-aly,  in  the  same 
coiumu,  no  date  is  given,  while  those  for  Spain  arc  tor  the  year  1857.  It 
will  l)e  seen  that  tlie  figures  reported  by  the  statisticians  of  the  Interna- 
tional Congress  represent  usually  the  production  of  an  average  year  or 
the  production  of  some  one  year  within  the  period  1807~'73,  inclusive. 

The  figures  in  column  D,  as  will  be  seen  by  the  explanations  in  column 
(v,  are  in  twelve  cases  out  of  twenty  an  expression  of  the  average  pro- 
duction of  the  countries  to  which  they  n»late  for  cerrain  spetMfied  ]>eri- 
ods.     in  eight  cases  the  period  for  which  the  average  production  is 
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giveu  embraces  the  eight  years  from  1874  to  1881,  inclusive.  This  is  the 
l>eriod  «:iven  for  Austria,  Hungary,  France,  Great  Britain,  Ireland,  Italy, 
the  Netherlands,  and  Sweden.  As  to  Kussia  no  recent  returns  are 
available;  the  returns  given  for  that  country  embrace  the  years  1874-'80. 
lu  Germany,  crop  statistics  for  the  whole  empire,  compiled  upon  a 
uniform  plan  by  the  Imperial  Government,  were  not  published  until 
1878,  and  accordingly  the  period  given  for  Germany  in  column  D  em- 
braces only  the  four  years  1878-'81.  For  Denmark  and  lioumania  the 
l)eriods  given  are  resi)ectively  1875-'81  and  1876-'81. 

For  countries  named  in  the  preceding  paragraph  except  Great  Brit- 
ain, Italy,  and  Eoumania,  statistics  have  been  obtained  from  official 
[)ublications  of  the  several  countries  to  which  they'  relate,  the  foreign 
units  of  measure  or  weight  being,  of  course,  reduced  to  their  American 
equivalents.  For  Italy  and  Eoumania  yearly  statistics  are  not  availa- 
ble, but  the  average  given  for  the  former  country  is  based  upon  an 
official  statement  of  the  average  for  1875-'80  combined  with  official  re- 
turns for  the  years  1874  and  1881,  while  the  average  given  for  Bouma- 
iiia  is  an  official  estimate.  The  average  for  Eoumania,  in  column  D,  and 
the  tigures  from  which  are  derived  the  averages,  in  the  same  column,  for 
Eussia  and  Great  Britain,  were  furnished  to  the  State  Department  by  our 
consuls-general  in  those  countries,  while  the  figures  forming  the  basis  for 
the  average  for  Denmark  were  furnished  to  the  same  Department  by 
Consul  Eyder,  of  Copenhagen.  Tlie  figures  for  Great  Britain  are  from 
luiofficial  sources,  no  official  statistics  as  to  theyield  of  the  different  crops 
IxtUng  kept  for  Great  Britain,  although  the  acreage  under  each  crop  is 
published  annually,  while  for  Ireland  both  acreage  and  product  are 
regularly  stated. 

For  the  Netherlands  the  statistics  for  the  years  1874-'80  are  from  the 
JResumS  Statutique  des  Fays-Baa  for  1850-'81,  a  report  prepared  from 
official  data  and  under  official  auspices  by  the  Statistical  Society  of  the 
]S^etiierlands,  while  those  for  1881  are  taken  from  the  VersUig  aver  den 
Landhouw  (or  report  on  agriculture),  prepared  in  1881  under  the  direc- 
tion of  the  minister  of  water  inspection,  commerce,  and  industry. 

There  remain  eight  countries  for  which  an  average  for  any  specific 
number  of  years  cannot  be  given.  These  are  Belgium,  Greece,  Portu- 
gal, Servia,  Spain,  Norway,  Switzerland,  and  Turkey.  The  figures 
given  for  Belgium  in  column  D  are  taken  from  a  statementon  the  average 
wheat  product  of  the  principal  European  countries  made  to  the  Depart- 
ment of  State  by  Consul-General  Edgar  Stanton,  of  St.  Petersburg,  and 
published  in  United  States  Consular  Eeports,  No.  34  (October,  1883). 
They  do  not  diifer  very  widely  from  those  given  for  the  same  country  in 
1873  by  the  statisticians  of  the  International  Congress,  and  they  lie  be- 
tween the  extremes  of  the  difterent  commercial  estimates  on  the  same 
subject. 

The  average  given  for  Portugal  in  the  same  column  is  an  approxima- 
tion based  upon  an  estimate  recently  given  to  Consul-Genei'al  Francis, 
^f  Lisbon,  by  the  chief  of  the  agricultural  division  of  the  Portuguese 
Department  of  Public  Works.  The  estimated  annual  value  of  the  wheat 
l)roduct  of  Portugal,  according  to  this  officer,  ave%*ages  $13,305,000,  and 
tested  by  the  average  gazette  prices  of  wheat  in  London  for  the  ten 
vears  1872-'81  (about  $1.52  per  imperial  bushel),  this  would  represent 
8,792,703  imperial  bushels,  or  9,009,911  Winchester  bushels.  The  aver- 
age  given  by  Mr.  Stanton  in  the  statement  above  referred  to  is  8,934,000 
bushels,  while  commercial  estimates  are  at  hand  varying  from  8,232,000 
to  10,085,152  bushels.  The  round  number  adopted  (9,000,000  bushels) 
lies  between  these  extremes,  varies  but  little  from  the  figures  given  by 
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Consul-Greiieral  Stauton  in  the  statement  above  referred  to,  and  bears  a 
reasonable  relation  to  the  official  estimate  of  the  average  ralue  of  the 
I'ortugue^e  >vheat  cix)|>  as  stated  to  Goosnl-General  Francis  and  pub- 
linhcd  on  page  459  of  United  States  Considar  lieports,  Xo.  33  (Septem- 
ber, 1883). 

The  average  given  for  Servia  is  the  equivalent  in  Winchester  busheU 
of  l,r)(K),0(K>  hectoliters,  at  which  the  average  wheat  crop  of  that  coimtr>' 
wa»  broaiUy  stated  in  one  of  the  recent  commanications  of  Mr.  E.  J. 
MoH'at,  statistical  agent  of  the  Department  at  London. 

In  the  communication  just  referred  to,  which  was  published  iu  tije 
roi)ort  of  the  Department  for  September,  1883,  the  average  wheat  civ|» 
or  Spain  18  place<l  at  42,000,000  hectoliters,  or  119,188,440  butshels,  tbt) 
cjuautity  given  in  column  D,  Table  I. 

In  the  absence  of  any  average  for  ^Norway,  the  official  figures  showing 
the  wheat  proiluct  of  that  country  for  the  year  1875  are  placed  in  col- 
umn D,  Table  I,  as  an  approximate  average. 

For  Greece,  Switaerlaml,  and  Tui'key  no  figures  could  be  obtained  of 
later  date  than  those  given  in  the  report  to  the  Inteniatioual  Cougresii. 
and  accordingly  the  latter  are  used  in  column  D  as  well  ae  iu  oolamn 
B.  With  i^fei-ence  to  the  iigures  in  column  D  the  countries  embraced 
in  Table  1  may  be  arrauge<l  in  the  following  classes : 

I.  Those  whose  average  product  is  given  for  certain  8i>ecific  i>eriod8 
ending  with  the  3'ear  1881,  except  iu  the  case  of  Kussia^  whose  avei'age 
is  for  a  period  ending  with  1880. 

II.  Those  whose  average  product  is  stated  iu  a  less  definite  way,  do 
term  of  years  being  given  to  which  the  alleged  average  is  assigned. 

III.  Those  for  which  no  statement  of  average  annual  product  is  given, 
the  pix>duct  of  some  one  year  being  given  as  the  nearest  attainable  ap- 
proximation to  such  average. 

The  countries  of  Glass  I  are  twelve  in  number  and  embrace  all  tbe 
heavy  wheat-producing  countries  of  Europe  except  Spain.  Classes  U 
and  III  embrace  four  countries  each,  or  eight  in  all,  of  which  five  are 
insignificant  as  producers  of  wheat,  their  aggregate  product  being  less 
than  21,000,000  bushels.  The  relative  im))ortance  of  the  three  classes 
will,  however,  be  made  more  appai-ent  by  the  following  statement  as  to 
the  amounts  which  they  respectively  contribute  to  the  total  at  the  foot 
of  column  D : 

BuslmU. 
The  countries  of  Class  I  contribute  — 938,132,5:1) 

The  countriee  of  Class  11  contribnte 157,293, 1(^ 

The  couutries  of  Class  III  contribute 48,400,35ei 

Total 1,143,886,044 

With  these  iigures  before  us,  it  is  found  by  a  simple  computation  in 
percentage  that  more  than  four-fifths  of  the  total  at  the  foot  of  cohunn 
D,  Table  I,  consist  of  averages  for  specific  periods,  while  the  countries  of 
Class  III  for  which  the  product  of  single  years  has  to  be  given  in  lieu  o< 
an  average  contribute  but  a  fraction  more  than  4  per  cent,  of  the 
same  total.  On  the  whole  this  totiil  may  fairly  be  considered  as  a  toler- 
ably close  approximation  to  the  average  annual  whe^vt  product  of 
Europe  for  the  period  1874-'81. 

The  figures  reported  to  the  International  Statistical  Congress  and 
presented  in  coliumi  B,  Table  I,  are  much  less  nearly  uniform  as  re- 
gards the  time  to  which  they  relate,  but,  as  above  stated,  they  ai^  in 
general  either  for  an  average  year  or  for  some  single  year  within  the 
)>eriod  1807-7.3.  The  exceptions  are  those  for  Spain  and  Bavaruv,  the 
latter  being  included  iu  the  figures  for  Germany.    K  for  the  puri>oses 
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of  comparison  it  be  assumed  that  for  this  period,  1867-'73,  the  figures  in 
cohirau  B  are  a  roufth  approximation  to  an  average  annual  juoduct,  wo. 
siiall  have  the  following  comparative  statement  as  to  the  average 
annual  wheat  product  of  Europe  for  the  two  periods  more  or  Jens 
accurately  represented  by  columns  B  and  D,  respectively : 

BasbeU. 

Eight  years  1867-73 1,183, 0^*2, 7r.:»> 

Eight  years  1874-^81 1,143,8.6,014 

Decrease 39,20(3,719 

Of  the  figures  for  1882  in  Table  I,  those  for  Austria-Hungary,  Bel- 
gium, Fmnce,  Germany,  Italy,  and  Swe<leu  are  official.  Tliose  for  Great 
Britain  and  Ireland  ai^e  the  estimates  of  Ma  j.  P.  G.  Oraigie,  Secretarj^ 
of  the  Central  Chamber  of  Agriculture  of  Great  Britain.  Those  for 
Spain  are  given  on  the  authority  of  Mr.  Foster,  United  States  Minister 
at  Madrid,  by  whom  they  were  communicated  to  our  liondon  agent. 
This  leaves  Denmark,  Greece,  Holland,  Portugal,  Koumania,  llussia, 
Servia,  Norway,  Switzerland,  and  Turkey — all  except  Kussia  compara- 
tively unimportiint  in  the  extent  of  their  wheat  crops — for  which  esti- 
mates are  made  upon  the  basis  of  unofficial  information  deemed  on  the 
whole  most  tnistwoithy. 
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Tabli:  II. — Showing  the  quanUties  of  wheat  product  in  certain  European  counirks. 


Countries. 


Austria-Huiigary : 

Austria 

Rims^ty 

]>eom«rk 

Knuice 

(iermsiiy 

G  reat  Britain  and  Ireland : 

Great  Britain 

Ireland 

Netherlands 

llossia 

Sweden 


1874. 


Bushd*. 
42,011,573 
Gl,  335, 771 


1875. 


377, 799, 439 


Bushelt. 

30, 890, 082 

48,  oris,  308 

4,  GOo,  228 

285, 583, 621 


118, 823. 000 
5, 380, 395 
6, 782, 390 

261,  308,  779 
3,460,261 


80, 822, 000 

4,327,266 

6, 385, 095 

149, 803, 525 

3,353,294 


1876. 


BuiheU. 

35,050,658 

51, 670, 405 

4, 008, 672 

270.841,064 


84,248,000 

3,777,187 

5.448.614 

158,654,141 

3, 153, 094 


1877. 


BuMheU. 

^,  870,  (MM*. 

7n,912.5:{ii 

4,0U2.7«»l 

284, 190,:{:(1 


rJ,  062, 000 
3, 548, 720 

4, 974,  mn 

254, 557, 653 
2, 672,  440 


Countries. 


Austria-Hungary : 

Austria 

Hungary 

Denmark ,.. 

I'Ysnce 

Germany^ 

Great  Britain  and  Ireland : 

Great  Britain 

Ireland 

Netherlands 

Kussia 

Sweden 


1878. 


1879. 


Bushdt. 

4.'>,  196, 713 

108, 023, 200 

6, 447, 064 

270,  301, 092 

95, 797, 617 

101  460,000 
4, 307,  679 
5,  G5'J,  937 

199, 275, 252 
3, 333,  641 


Bu9hd$, 
.34,469,850 
52,217,650 
5, 038,  844 
225, 197, 665 
83,727,684 

55,  008. 000 

3, 358, 005 

.'»,  022, 941 

171, 889, 854) 

3,132,497 


1880. 


Butheti. 
40, 687, 154 
79, 329, 001 
5,508,008 
282,282.380 
86, 174, 152 

79, 590, 000 

4,158.405 

5,902,666 

103,675,045 

3, 602, 395 


1881. 


Buthd$. 
41, 167, 716 
88, 899, 987 
3, 143. 928 
274,730,364 
73, 660, 351 

77, 954, 000 
4,287,978 
4,703,715 


2,222,845 


Averaf^. 


Bushelt. 

38, 055,  470 

70, 990, 3U7 

4,  .''.74, 92 1 

28:J,  873,  S69 

85,339,951 

83, 870, 875 

4, 143, 054 

5, 609, 132 

194, 094, 979 

3, 117, 171 


Table  HI. — Tahle  shmoing  the  areas  cultivated  in  wheat  in  certain  European  countries. 


Tear. 


1874 

1875 

1876 

1877 

1879 

1880 

1881 

1882 

1883 


Anstria-Hungary. 


Austria. 


Aerei. 
2,881,560 
2,403,104 
2,420,422 
2, 321, 197 
2, 498, 758 
2, 426, 597 
2, 356, 349 
2,455,276 
2,456,349 


Hungary. 


Acret. 

5. 549. 137 
5, 601, 630 

6. 432. 138 
5,971,404 
6, 184, 332 
6, 090, 815 
5,  958, 142 
6. 260, 658 
6, 105,  261 


Franco. 


Aeret. 
16, 986, 114 
17, 165, 990 
16, 949, 721 
17,239,636 
16, 909,  263 
17, 152, 879 
17, 000, 171 
17, 195, 971 
17,069,154 
16, 601, 979 


Germany. 


Acret. 


4,481,472 
4, 486. 318 
4, 485, 4:13 
4, 490, 813 
4, 500, 647 


Great  Britain  and  Ireland. 


Great  Britain. 


Acret. 
3,630,800 
3,342,481 
2,996,967 
3. 168, 540 
3,218,417 
2,890,244 
2,909,438 
2,805,809 
3, 003, 960 
2.613,147 


Ireland. 


Acret. 
188,711 
161, 321 
119, 697 
143, 319 
154,011 
167,508 
148,636 
154,009 
152, 720 
94,808 


Netherlands. 


Acret. 
224.384 
235,022 
212,041 
221,174 
232,136 
229,9:)9 
228, 775 
218,879 


STATISTICS  BY  COUNTRIES. 

Below  are  presented  statistics  of  the  cereal  and  potato  crops  of  all 
the  countries  of  Europe,  for  which  aathentic  data  could  be  obtained - 
covering  in  some  cases  considerable  periods.  Wherever  it  was  pnwjti, 
cable  both  the  areas  cultivated  and  the  quantities  produced  have  been 
given.  Taking  the  countries  in  their  alphabetical  order,  the  first  to  be 
j>resented  is — 

AUSTEIA-HUNGABY. 

Tbe  statistics  of  quantities  produced  for  Austria  and  all  of  those  ibr 
Hungary,  except  for  the  year  1882,  are  obtained  from  the  official  piibli- 
raiions  of  the  two  countries.  For  Austria  no  official  statistics  of  acre- 
age under  the  different  crops  have  been  found^  except  for  the  years  1880 
and  1882,  and  the  figures  for  other  years,  given  in  the  table  on  that 
subject,  are  taken  from  the  British  Statistical  Abstract  for  Foreign 
Countries,  Nos.  6,  8,  and  9.*    Those  for  Hungary  for  1882  are  taken 

*^  T]io»e  ou  mail  in  and  XK>tatoe8  for  1880  ore  from  tbe  same  source.  Musliu  is  u  mix- 
turo  of  wheat  and  rj'o. 
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from  the  Bulletin  issued  by  tbe  French  departineDt  of  agricnlture,  bnt 
purport  to  be  derived  from  an  official  source  by  the  French  consul  at 
Buda-Pesth. 

Austria. — Tbe  following  table  shows  the  number  of  acres  cultivated 
in  wheat,  rye,  maslin,  and  barley  for  the  years  1874  to  1882,  indasive: 


Years. 


1874 
1875 
1876 
1877 
1878 
1870 
1880 
1881 
1882 


Wheat. 


Rye. 


MftsIiD. 


Barlej. 


Acres. 

Acres. 

Acres. 

Aera. 

2/J81..'V60 

4.834,124 

43, 053 

173I.5W 

2,403,104 

4,  810,  256 

40. 255 

%m,9it 

2, 420. 422 

4,  810.  OS-2 

48,963 

2,7^S7f 

2.  321, 107 

4. 708, 606 

i»,  820 

2,6a,7K! 

2, 408, 758 

4, 774, 260 

50. 976 

2.612.» 

2, 42G.  597 

4, 760, 176 

46,105 

2.att,M 

2, 350, 340 

4.548,721 

54,204 

2.6«^m 

2, 4.V..  27C 

4. 628, 068 

53,^1 

2.u81,Soi 

2. 450. 340 

♦4,570,624  '. 

2,666,16 

For  the  year  1892  spelt  is  included  with  rye. 


The  following  table  shows  the  iicreage  under  pats,  buckwheiit,  uiaiise, 
and  potatoes  for  the  same  years  : 


Year. 


1874 
1875 
187tJ 

isn 

1878 
1879 
1880 
1881 
1882 


Acres. 
4,415,938 
4, 348,  887 
4,  412,  QOO 
4,  40n,  CG3 
4,421,9:10 
4,442,186 
4, 43G,  789 
4, 306,  500 
4, 436, 789 


Buckwheat. 


Acres, 
;K)0, 
311, 
:h6. 

345, 
;:43, 

386, 
420. 
419, 
430, 


502 
949 
708 
20«) 
498 
770 

507 

386 


Maize. 


FoUioes. 


Acres. 
754, 
772, 
771. 
818, 
809, 
794, 
K28, 
816, 
828, 


OGO 
653 
8*>6 

iTe 

.■>52 
4M 

151 
220 
161 


Atftt. 

2,341,0*9 
2,4|0,4:S 
2,401,l'«: 
2,4<K.TI" 
2. 4:9.  ITI 
2.457.qft» 
2, 449.  ¥u 
2,457.S6 


The  following  tables  show  for  the  same  yeiirs  the  yield  in  bushels  for- 
the  principal  cereals  and  potatoes: 

JVheatj  rye,  apeltf  and  nia^lin. 


Years. 


1874 
1875 
1870 
1877 
1878 
1879 
1880 
1881 
1882 


Mailia- 


Bushels. 
♦42,011,573 
30,  890,  082 
35, 0.50.  658 

39,  870, 006 
45, 100,  713 
34,  469,  mi 

40,  587, 154 
41,167.716 
44,  548, 149 


Bushels. 
80,  089,  385 
6.5,  .551,  434 
60,  764,  750 
79, 458,  900 
81, 498.  917 
03, 3a'1, 7:{7 
IW,  IKiS,  678 
80.  014.  6:i4 
82,231,280 


Bushels. 

n 

498,670 
560,387 
484.  924 
622.  467 

(K).  573 
281.021 
228,  984 
280,  0O4 


BusMt^ 

i,r2,>" 

916.429 

tail,  slf 

1.0(M,T*«J 

821,  iiS 


i,«5.n 
sea  9a 


*  For  the  year  1874  spelt  is  included  with  wheat. 
Barley  f  oats^  milletj  buck  wheats  maize,  and  potutoeB. 


Yeara. 


Barley. 


OaU. 


Bushels. 

1874 '  49,547.514 

1875 '  37,S87,379 

1876 i  51,461,471 

1877. "...I  39,209,597 

1878 48,487,347 

1879 ,  37,060,002 

1880. .50,  .5.39.  389 

1881 ;  40,781,264 

1882 1  48,809,711 


MiUet 


Bu^he^lff- 
70, 666, 717 
72,  546, 240 
93,  879.  508 
86,  Oin.  697 
98,  ia3, 630 
86, 273, 408 
92, 741, 086 
95,  874,  9S0 
91, 583, 830 


Bushels. 


Buckwheat. 


Maixe. 


Bushels. 


2, 600, 180 
2, 810,  571 
2,  401,  .581 
3, 173,  520 
2,  ,124, 115 
2, 619,  421 
2. 260, 375 
2. 816, 850 


6. 229, 488 

7,  788, 167 

6.  2.57,  .541 
8,741,524 

8,  0«)3, 023 

7,  020,  564 
8, 377, 694 
6.23^,250 


Bushels. 
10,  4.'{8. 447 
17.  234,  394 
16,795.124 
14.  .5<»J».l •_».'• 
19,278,217 
1.5,480.024 
17,189,811 
12,  934. 784 
I5,71fif7l0 


Potatoes. 


Bn*JtfU 
^•<K  ica,  4TI 

2:i'J.  i'4,V  'i'i2 
2<W,  .ft,  "^'^ 
200.  OmW.  477 
lC2.&<I.i« 

24U.  39a.  r« 
282  r»is,fi:4 

24a;Til.4rii 
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HuNGABT. — ^Tbe  Wo  tables  next  following  show  the  areas  ciikivated 
iu  the  principal  cereals  and  potatoes : 

Wheat  (winUr  and  fprisig)^  ryey  apeli,  and  maslin. 


Years. 

Winter 
wheat. 

Spring 
wheat. 

Total  wheat 

Rye. 

Spolt 

Maalin. 

1874 

Acres. 
t,  019, 481 
6, 226, 074 
5,  983, 281 
5,  558,  663 
5,  756, 034 
5.681,709 
5,  570, 336 
5. 841, 763 
5, 715, 533 

Acres. 
580,656 
435,556 
445. 857 
412, 741 
428, 298 
409,106 
387,800 
418. 705 
449,728 

Acres. 

5. 549. 137 
5, 661, 630 

6. 432. 138 
5, 971, 404 
6, 184. 332 
6, 090, 815 
5, 958, 142 
6, 260.  558 
6, 165. 261 

Acres. 
2,910,300 
2, 075, 6«5 
3, 435, 602 
3, 001, 610 
3. 257, 628 
2,050,690 
2.682,210 
2,688,676 
2. 680, 815 

Acres. 

15,202 

12,031 

9,039 

9, 471 

8,708 

8,639 

10,979 

8,772 

8,574 

Acres. 
655,173 
621,456 
619,611 
583,366 
594,389 
667,440 
531, «» 
506,476 
505.0^ 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

Barley^ 

oaU,  millet, 

luckwheaty  maize,  and  poiahes. 

Years. 

Barley. 

Oats. 

Millet 

Bockwheat. 

ICaise. 

Potatoes. 

1874 

Acres. 
'    2,340,909 
2, 244, 530 
2,664.729 
2,200,181 
2, 471, 138 
2,428,404 
2, 417, 645 
2,250,453 
2,300,454 

Acres. 
2,680,687 
2,43X000 
3,063,331 
2, 686, 808 
2. 853, 328 
2, 600, 388 
2,  514, 645 
2, 361,  517 
2,468,334 

Acres. 

97,451 
111,010 
162, 125 

83,372 
120, 200 
123, 473 
126, 625 
136,001 
107,802 

Acres. 
52,500 
43,846 
66,064 
41,403 
52,603 
44,765 
36.076 
48,276 
42,854 

Acres. 
3,060,860 
4,362,041 
6,087,077 
4,346,781 
4, 670, 036 
4, 638, 108 
4, 610, 585 
4, 430, 117 
4,680,653 

Acres. 

9n,e37 

944,983 
1.387  455 

1875 

1876 

1877 

1,066.836 
1,150,506 
1. 016. 407 

1^8 

1H76 

1880 

S?i:^ 

1881 

1882 

963,479 

The  two  tables  which  follow  show  for  the  same  products  the  quan- 
tities produced  during  the  same  years : 

Wheat  {mnter  and  spring),  rye,  spelt,  and  maslin. 


Yeare. 

Winter 
wheat. 

Spring 
wheat. 

Total  wheat 

Rye. 

Spelt 

MasUiL 

1874 

Bushels. 
56, 283,  733 
46,  231. 400 
49. 160, 015 
73, 409, 610 

103, 481, 274 
49,201.002 
74, 294,  465 
84. 020, 219 

128, 645,  784 

Bushels. 
5, 052, 038 
2, 701,  809 
2, 509. 400 
3, 442, 920 
6, 141, 026 
3,016,588 
5,  035. 136 
4,  879, 768 
7, 835, 479 

Bushels. 

61, 335,  771 
48,033,308 
61, 670, 405 
76, 912, 536 

108, 623, 200 
52, 217,  650 
79,  320,001 
88, 890, 087 

136,481,263 

Bushels.* 
34,600,522 
20, 816, 631 
25,353,805 
37,  034, 846 
51, 056. 128 
24,112,409 
34,445,440 
40, 192, 241 
60,414,446 

Bushels. 
213, 705 
180, 018 

81,051 
116,640 

95,124 
102,746 
147,  OiO 
132, 608 
302, 041 

Bttshelt. 
6,38,7M 

1876 

1876 

1877 

1878 

8,788,335 
6, 628, 163 

1870 

1880 

6, 604. 410 

1881 

7, 367, 713 

1882 

10,384,449 

Barley,  oats,  millet,  buckwheat,  maige,  and  potatoes. 


.in 


Years. 


1874 
1875 
1876 
1877 
1878 
1870 
1880 
1881 
1882 


Barley. 

Oats. 

Killet 

Bnckwheat. 

Bushels. 

• 
Bushels. 

BushOs. 

Bushels. 

35,329,181 

39, 814, 374 

803,802 

585.647 

21, 602,  902 

22, 216, 274 

1, 210, 630 

308,287 

31, 547,  298 

30, 316,  n27 

1,  559, 850 

479, 350 

34, 458, 762 

40,114,734 

977, 050 

282,303 

47, 417, 782 

60, 170,  048 

2, 174,  883 

378, 985 

26, 202, 177 

38, 253,  hli9 

1,  002,  781 

320, 219 

50,920,210 

61,003.040 

1,  938, 248 

266,480 

89,  912,  727 

47,  810,  845 

1,  971, 837 

587,310 

50,  C20,  428 

63,  Oil, 175 

1,038,004 

609,651 

Maize. 


Bushels, 

21,573,882 

79,840,228 

•  65,178,936 
64,202,464 

102, 867, 970 
65,008,746 
08,774,2^8 
81, 917. 108 

Ul,  280, 949 


Potatoes. 


Bushsis. 
44,025,441 
40, 998, 221 
49,428,811 
45,988,269 
92, 007, 119 

88,040,522 
88,266,815 
86,601,123 


^  BELGIUlVr. 

The  statistical  material  on  the  subject  of  agriculture  ftirnished  by  the 
Belgian  Government  is  very  scanty.  The  facts  which  follow  are  obtained 
from  a  report  to  the  Department  of  State  made  by  Mr.  George  0.  Tan- 
ner, United  States  consul  at  Liege  and  Yerviers,  under  date  of  March 
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20, 1883.  Coosul  Tanner  estimates  the  average  prodaction  of  all  grain 
at  04^013,113  bashels,  and  gives  statistics  for  1882,  embracing  ihe  area 
cultivated  in  the  principal  cereals  and  potatoes,  and,  except  in  the  cai^o 
of  niaslin,'the  prodnce  per  acre,  from  which  the  total  product  is  calco- 
lated  as  below.    The  following  table  embraces  the  fitcts  famished: 

CeretU  and  potato  crop9  of  1882. 


Pndnoi. 


Acres  cul- 
tivated. 


WhMit 

S2ii»::::::: 

H«rl«7 

OftU 

Hnok  wheat... 
Potatoes 


Ti^d  per    |    Total  pro- 
ducts. 


805,700 
713.  U3 

88,000 
120, 0«» 
507.727 

35,000 
400,000 


BuAeU. 

27.0 
25.4 
itoi  known.. 
35.1 
42.5 
24.9 
104.0 


I 


Butkeit. 

24,990,^ 

18.1i:5,<r7« 

Not  koowii. 

4,21i»* 

24,13N2.T 

7,76'J.®0 


DENMARK. 

The  most  authentic  information  at  hand  in  regard  to  Denmark  is 
found  in  a  rei>ort  to  the  Department  of  State,  made  in  1882  l)y  Gousn! 
Henry  B.  Eyder,  of  popeuhagcu.  The  following  statement  in  regard 
to  areas  sown  shows  the  breiulth  of  laud  under  each  of  the  crops  men- 
tioned on  the  17th  of  July,  1870,  that  beiug  the  only  year  for  which 
statistics  of  acreage  could  be  obtained: 


Crop. 


Wheat 

Rye 

Barley 

Oata 

Baokwheat . 
Peaee,  HjO.,, 
Klzedeeeda 


Area  sown. 


Acres. 
157. 192 
644.059 
7R2.A58 
068,108 
55,761 
92,088 
123.833 


Quantity 

sown. 


BuMt. 

421,  >* 
l,79l,.<i 
2,221.£^ 

3,9«.^-^ 

2^1»^ 

4is.a)i 


The  following  table  shows  the  quantities  of  the  principal  cereals  pro- 
dnoed  in  Denmark  during  the  years  1875-'81 : 


1875 
1878 
18n 
1878 
187» 
1880 
1881 


Wheat 

ButheU. 

4.805,228 
4,008.872 
4,002.704 
^  447, 064 
^038,844 
5,508,008 
3,143,988 

BumM*. 

16,839,270 
14, 516, 936 
15,962,928 
17, 2n.  300 
14. 557, 088 
18, 110. 47i 
16. 618, 960 


Bttshelt. 
23. 242, 716 
18, 944, 800 
19,935,720 
•4, 047. 296 
20. 468.  :Ji*4 
24. 9i5. 752 
21.548,561 


BwkfU. 
30, 475.  MO 
2,\  543, 940 
25, 98C  180 
33, 153, 724 
29, 435,  '4)0 
33,526,584 
29.534,012 


BuMheU. 
729.164 
492.504 
087.204 
997.180 
360,072 
1,0401.561 
768,848 


2,5m  a? 

3,421R^ 
3,0P9,*"< 

4.3h4.T4> 

3,9H^ 
4.47l.i*4 
3,S30,!8» 


*  By  *'  mixed  seed**  ia  probaUj  meant  '*  maelin,**  a  mixtore  of  wheat 

FBANCTE. 


and  rye. 


The  sU^tistics  for  France  given  below  are  all  obtained  from  offimi 
puUioations  of  the  French  Government,  chiefly  from  the  BulUtin  issaetl 
by  the  ministry  of  agriculture.  The  figures  for  1883  mnst^  howe\x*r. 
l>e  regarded  as  an  official  estimate  rather  than  a  definitive  official 
statement. 

The  following  table  shows  the  production  of  wheats  the  imports  aotl 
exports  of  the  same  cereal  (including  fiour),  the  average  price  of  wheat 
per  heetoliter  and  )ier  100  kilograms^  ami  also  the  popolatioQ  of  Frauce 
foe  each  of  the  years  I6lk>->>1  to  1883-^  inclnsiv^: 


EEPOBT  OP  THE   8TATISTICUN. 


405 


81 

tit, 

H 


•nnooi 


»i; 


§ 

o 


2^  a  J 

o  ^  « 


Pi 

o 


ID 

V 

a 


$ 

« 

o 


I 


I 


K:e>4oe»o^io??^to'Hcoi5eo(oi-i«D^2r»e4iAe4 


!S: 


>t«  ;5ooe»( 


CQCOnCOCOCOracOCOCQCOCOCOOQCQCOCQCOCOCQCQCOeO 


00 


M 


2  2'SaiE-fiQ'^ 


«r   ^^ 


I 


9  CO  "4 


»       *     _•»     _•     _»       *       ck    _m  _  •       •» 

r«  o  CO  e  QC  ©  » tn  CI  2 


•    >  •  •. 


mooeei 


•41  <s 


S  t« 

I" 


fe 


■si 


•f  <o<so 


««9QQOa0OQQOt-OO 
4|^OOabO»t»t>r^<OaOr^«9(0f) 

^QO'^oboaoat^ot'-ooooSeS 


tx^cMOoSoaooSoio 

^»«o«r»rf"irf'icrirf'irf'uf 


iHfH  tHlH  fH 


QOO'^r«ro<MiA90Q«ea«^ao 

•       •«••••••   *       •       •    ■ 


^e»es?23i«ooo«w« 


?>ei^OiAU2iCQO«-4«aoc>4m 
ie»f>-it«t<>qoxioaoao*fC4C!6 
t«t«i-4io«OOt»'vO>'HAAa& 


t«Sooocbabe»a5cbaoiSoa'<<i 


t»iHiQinMeosP9t«9 
oao-<«>oSot««oeMci 

^9v*H9eDtHCQiA-H 
ooSs»AQoaaor»t« 

t^  r«  (D  (D  to  to  o^o^to  to 


^eoen*Hoo»«t««oio-<icoe<)P>o 


vOQDvtOOVVtO 


I 


;s: 


406 


REPORT   OF   TttE   COMMISSIONER   OP   AGRICULTURE. 


The  foUowiDg  table  shows  the  areas  Rown  in  wheat,  inaslin,  rje^  and 
barley  in  Prance  for  the  years  1872-'82,  with  the  average  for  the  ten 
years,  1872-'81 : 


Years. 


1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880.^ 

1881 

Yearly  average  for  ISZa-'Sl 
1882 


Wbeat 


Acre*. 
17, 143, 605 
16,  866,  018 
16, 986, 114 
17,165.990 
16, 949,  721 
17,289,638 
16, 909, 263 
17, 152, 879 
17,000,171 
17, 195,  971 
17. 061, 024 
17, 060, 154 


Maalln. 


A  erf 9. 
1, !»:«,  476 
1,  249.  095 
1,264,505, 
1,189,947 
1,168.788 
1, 147, 510 
1,000,808 

990.110 
1, 015,  047 

991.901 
1,134,718 

979, 297 


Rye. 


Acres. 
4, 732. 353 
4. 0H9, 291 
4. 623, 441 
4. 679,  763 
4.  541.  434 
4,5e2.C22 
4,459.639 
4. 375.  056 
4. 5G6,  f>*ri 
4,391.629 
4,502.180 
4,623,360 


Bariey. 


item. 

2.670,571 

2,TW.3a 

2.7i:,J» 

2,57»,4» 

2,«6?.«: 

2,632.4» 
2, 497.012 
2.537.C3 

2.6«,r: 
2,:a8.itf 

3.6117IT 
2.45S,6» 


The  following  table  shows  the  areas  sown  in  oats,  buckwheat,  maize, 
and  potatoes  in  France  for  the  yearj  1872-'82,  with  the  average  for  the 
ten  years,  1872-'81 : 


Years. 


1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

Y««rly  ATerago  for  1872-*8l 


Oato. 


Aer&». 
7, 929. 058 
7, 9W,  960 
7,804,915 
7, 87i,  780 
8, 651, 013 
8,299,239 
8, 218, 553 
8,-511,233 
8,584,0i4 
8,  587, 244 
8, 219, 701 
8, 691, 278 


Buckwheat 


Actyf9» 
1,679,287 
1, 707, 026 
1, 676, 280 
1,  627,  527 
1, 630,  979 
1.638,439 
1,638,634 
1.  tm,  629 
1,  598,  888 
1,  560, 916 
1,  030,  862 
1, 590, 817 


Maize. 


PoUtom. 


Acres. 
1,  726, 88C 
1. 664.  508 
1,606.G:;2 
1,643.951 
1,0:13.632 
1.  636.  001 
1,519,845 
1,513,685 
1,  541. 1C3 
1,501.409 
1,  598,  779 
1, 658, 100 


Arrn. 

2,841.3:5 

2,838.821 

3.2ai,l»5 

3,01T.3T: 

3, 086.871 

3,129,?*! 

3,12S,«2 

3,104,716 

3.220.8tt 

ir>4l.21S 

3,094.rS 

3,322,35 


The  following  table  shows  the  qnantities  of  wheat,  maslin,  rye,  and 
barley  produced  in  France  for  the  years  1872-'82,  with  the  annnal 
average  for  the  ten  years  1872-'81 : 


Years. 


1872 

1873 ^ 

1874 ^ 

1875 

1876 

1877 

1878 

1880 

1831 

Annual  averngc  for  1872-'81 

1882 


Wheat. 


Bxathelt. 
342,818,472 
2:J2, 3WJ,  G4K 
377, 799.  43ft 
2«5,58:j,621 
270, 841, 0G4 

284, 195, 8:a 

270,  3Ci,  092 
225.197,665 
282,  282,  380 
274»  730, 804 


284, 620, 604 


846, 649, 718 


Maslin. 


Jltishflt. 
25.401,134 
18.  035,  540 
28, 078.  OOO 
20,  048, 600 
2t).  22:1.  523 
20,173,2:^7 
17,  594, 101 
12.  92fi.  K58 
17.  087.  380 
17, 047, 886 


19, 757, 689 


ao,  010,  970 


Rye. 


BwthrU. 
84.701,640 

HO,  508, 437 
70,  .301.  Ik:  1 
7.'>,  163, 936 
70,936.501 
68. 642,  .•m7 
.53, 6051.  .507 
71.849,300 
67, 346, 0ir7 


70,687,417 


83. 679, 079 


Barley. 


JinthfU. 
59.214,341 

53,  Si  y.  4:: 
55..<«.ri* 

.51.490,46? 
.52,fl73,3(J» 

4y.:*40.!<K; 

46.60i6l!s 
4«,081,!» 
56. 212L  7?-' 
49  900.  K!I 


50,C8S,43i 


55,«816il 


The  following  table  shows  the  qnantities  of  oats,  buckwheat,  niaizo, 
and  potatoes  jirodiH^ed  in  l^rance  for  the  years  1872-82,  with  the 
annnal  average  for  tln'*  ten  yeard  1872-'Sl : 
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Years. 

Oats. 

Buckwheat. 

Maize. 

Potatoes. 

1872 

230.  223. 832 
217,  865, 400 
103,020,200 
197, 2:{2, 022 
209, 300.  823 
195,  740.  858 
219,3.34.500 
210.741,000 
237,  782.  280 
210,215,951 

Jiituhels. 
30, 104, 102 
20, 170,  509 
34, 104,  078 
25,  008,  020 
10,  755,  525 
31.188,119 
:{2,051, 190 
20.021,952 
29,  050, 076 
30,119.804 

32, 070. 777 
27,021,390 
30, 587,  8.54 
2D,  570. 980 
20.1.15,098 
30,  384,  (125 
29,  0(l.^8l8 
21,  028,  802 
27,413.K^5 
23,  &45,  052 

300.  OlIM,  535 

1K73 

335  258.  .392 

Ifi74 

400. 470.  789 

1H75 

355  (;51.(K{0 

1K7C 

331.799.  .580 

1877 

343.  WKI,  4'.»7 

1878 

.31 H,  110.  .''•to 

1870 , 

207,  90.'..  C0«) 

1880 

.393  229.  0:i5 

1881. 

378,  .303,  513 

Averac©  for  10  veara 

213, 137, 264 
254,640.405 

28, 2AJ.  402 

27, 107, 894 

342,  403, 21 1 

1882 

31,  0U4, 02,3 

27, 4W,  652 

317. 825, 805 

GERMANY. 


The  following  table  shows  the  <irea  of  lailds  Cultivated  in  the  princi- 
pal cereals  and  potatoes  in  the  German  Empire  for  the  years  1878  to 
1882,  inclnsive: 


Product. 


Whi^t 

Ilyo 

liarloy  .... 

iMtA  '. 

SpeU>  .... 
Hiicli  wheat 
l*oUto«Ml.. 


1878. 

1870. 

1680. 

1881. 

Acret. 

Aeret. 

Acrf^. 

Aerei. 

4,481,472 

4, 486, 318 

4, 485, 433 

4,400,813 

14, 075.  788 

14, 6iO,  088 

14, 029, 071 

14. 612, 221 

4, 003,  790 

4.015,397 

4, 012, 002 

4, 035, 8.30 

0,  240. 003 

0,  256, 008 

9,  240,  570 

0,252,003 

075,  321 

907, 720 

954, 830 

033,002 

607,965 

001,286 

604.  515 

604, 515 

6.  803, 107 

0, 815, 532 

6, 827, 210 

6,838,586 

1882. 


A  erf 9. 

4, 500,  fM7 

14. 646. 130 

4, 033, 088 

9, 251, 021 

04.5,  QGTt 

604.617 

6,833,607 


*Jjiclndlug  emer.  tSonnd  and  uosonnd. 

Tiie  following  table  shows  for  the  same  products  the  quantities  pro- 
duced during  the  same  years: 


Product. 


Wlieat 

liy« 

Barley  .... 

C>atA 

Spelt* 

Jlnck  wheat 
l*btat4»«st.. 


1878. 


Buthelt. 

9.5.  797, 617 
272,41.5,057 
100, 796,  750 
347, 244, 342 
17,  .594,  680 
10,  .329.  700 
»W,  885, 674 


1879. 


1880. 


1881. 


liuthels. 

83, 727, 084 
218, 983, 232 

94.  49:i,  639 
203, 783. 316 

18, 120.  725 

6.  504.  T^'> 

604.624,480 


Bxuhela. 

86. 174. 152 
104.072,154 

98,  647,  330 
291. 294,  .368 

19, 264, 451 

6, 13$,  504 

715, 261, 432 


BushtU. 

75, 060.  351 
214, 404, 0:» 

05, 357, 207 
2.50, 028, 431 

17. 677, 242 

5,  6.56, 874 

936, 634, 040 


1882. 


Biuth^U. 

93, 82:i,  048 
251, 579, 020 
103,033,402 
310,570,841 

18,044,744 

6, 487, 694 

663,033,813 


*Tiiclndlnp«nt<pr. 


t  Sound  and  unsound. 


Tn  the  Gorman  official  reports,  from  which  the  above  table  was  com- 
piled, the  quantities  were  e\y)ressed  in  tons  of  1,()00  kilognims.  In  re- 
ducing these  quantities  to  bushels,  the  German  tons  were  reduced  t;0 
]M)unds  and  the  result  divi<lcd  by  00  for  wheat,  50  for  rye,  48  ibr  bar- 
h\v,  ;>L*  for  oats,  o(>  for  spelt,  48  for  buckwheat,  ahd  00  for  potatoes. 

GREAT  BBITAIN  AND  IRELAND. 

The  British  Government  does  not  publish  stati8ti(\s  of  production  as 
to  ICngland,  Wales,  or  Scotland,  though  it  does  as  to  Ireland.  Btatistics 
of  the  acreage  under  crops  are,  however,  published  as  to  eat^h  division 
of  the  kingdom. 

(rREAT  J>uiTATN. — The  following  table  shows  the  number  of  acres 
cultivated  in  wheat,  barley  or  bere,  oats,  and  i>otatoes  for  the  years 
1807  to  1883,  inclusive,  and  for  rye  ivom  1807  to  18S2,  inclusive: 
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>I.CM 

3KCtS 

*  ar,  jcr 

*  jK.ae« 

<(r.2ai 

aat» 

r  iMtt-  *»f 

2.«U.«I» 

3^sn 

2S2.C3 

♦  sr:.:» 

♦  r>fe.«a» 

3(»S3# 

Sd2.7» 

irr.  :*<* 

i.T:<r:» 

€A.MS 

siiin 

2.«i!!.c^i 

r<aiii4C 

OLLIT 

SM^fil 

*  «c:  :r< 

rciccar 

«ll2r 

541, 9U 

•  •c:  4*1 

r-TK*© 

-M^T^ 

5ei.ss 

2LMrr4 

t.«l-i.S5 

4i.3«r 

571^ »« 

^  y>'.  381 

r-SXIiS 

SLxZ 

SIl^OM 

^a^ttPft 

2.5n,.irr 

SC,^ 

lUKLAMD. — ^Tbe  IbllowiDg  table  shows  for  Irefamd  the 
Um  NafDe  crops  Amt  18i$7'^ : 


under 


IfcTJ 

IMMU 
IMKl 
I  MX'-' 


Acret, 


6ES4 


241, 

I  OH, 
IWi, 
101. 
119. 
143. 
154, 
157, 
148, 
154. 
1&2, 
»4. 


117 
914 
964 
IM 
435 
711 
321 
W7 
319 

on 

(BMI 
C09 
720 
802 


Atra. 

172. 
1«S 
223, 
243. 


220. 
231. 

221. 
220, 
244, 
254, 
218. 
211, 
187. 
•183, 


232 

33X 

43i 

«M 

057 

023; 

230  • 

6U3 
504 
845 
579 
150 
805 
700 


1,  on.  511 

I,  en.  915 

l,eM.78i( 
I,  MS.  754 
1,633.960 
1,621,813 
1,510.089 

1,499.271 
1.487,0H6 
1,471,008 
1,412,637 
1,330,212 
1,381, 943 
1,392,365 
1,397.304 
1,380,871 


Aire*. 

7,671 

7.KV4 

8,770 

9^281 

9.647 

i^S32 

H.4«6 

g,S79 

tt,5$6 

81,631 

10.441 

10,864 

9,066 

7,108 

7,439 

7,772 

*7,565 

Acre*. 

1.001,^ 

!,»«.«, 

1,011,97 

1,04J.TW 
1,661^38: 
991, 8C 
963.  S» 
892.431 
900.777 
888. «» 
871,522 
846.  i@ 
842. 6n 
820. 7» 
854, 9i 
837.  »W 
806,604 


•  k'uT  tlu)  yvur  1883  bere  U  included  with  lye  instead  of  barley. 
Product  of  grain  and  potatoes  in  Ireland  for  Uie  years  1874  to  18dl. 


YoAra. 


Wheat. 


Oats. 


Potatoes. 


JtUJlh4tf§. 

Bwihel», 

JJtith*ls. 

JBuihels. 

BuJthelg. 

BuskeU, 

5,  :)8o,  '.m 

70, 024, 801 

9, 407. 304 

35. 032 

204,056 

132. 593,  £3 

4,  .'127.  2W 

80,243,505 

0, 800, 033 

29, 017 

243. 20G 

131,147.069 

a,  777, 187 

74, 05:i,  180 

9, 052,  2:^2 

20,008 

257,580 

155,111,973 

».  MM,  720 

62. 402. 1)71 

8. 184, 783 

23,683 

259,906 

65.604,933 

4.  ao7.  n7f» 

(W,  050, 258 

0,141,309 

23.100 

»IC,  376 

94, 322.  Fie 

:i,  358,  oo:i 

51.  :W  1, 202 

7.  C<)«,  .'157 

15.783 

158,400 

41,577.237 

4, 15H.  4(»:. 

(18,  454.  045 

8. 037, 031 

19. 192 

145,920 

111. 472. 0« 

4,  287.  U78 

68,000,759 

7.  762,  804 

10,053 

159,892 

128,187,472 

,H74 

H7ft 

H7l] 

m;7 

•h7M 

IM7I) 

I  MHO 
IHWI 


ITALY. 

Tlio  Italian  Government  has  not  until  recently  published  yearly  sta- 
tist ic^H  of  n^rioulture,  but  has  occasionally  prepared  statements  showing 
tlu^  uveratfo  areas  under  the  difterent  crops,  and  the  average  quantitiei^ 
produced  tor  i>eriods  of  several  yeai*s.  The  following:  table  is  compiled 
lV4)ni  a  ivjmrt  to  the  Department  of  State,  by  Mr.  Lewis  Ilichmoncl, 
cMUisul' jfeneral  of  the  United  States  for  Italy : 

Areas  euUivated  in  the  principal  cereale. 


l^?,^  \8?«  (HunnaUvvntst*). 


Wheat. 


10,8rA189 
11,550,792 


Indian 
com. 


Ky^anil   I 

borlej.     { 


Oats. 


4,213,256 
4, 190. 919 


A  em.        Arrf»^ 
1. 184, 651     OOa,  571 
1,146.911     1KT.«>'4 
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In  the  following  table  on  quantities  produced  tlie  figures  for  1872-'79, 
and  those  for  1880  and  1881,  are  obtained  from  the  report  of  Consul- 
General  Eichmond  above  mentioned,  and  those  for  1882  and  1883  from 
the  Bolletino  di  Notizie  AgrariCj  published  by.  the  Italian  ministry  of 
agriculture,  industry,  and  commerce : 

Quantities  of  the  principal  cereals  produced. 


Yean». 

Wheat 

Indian  com. 

Rye  and 
barley. 

JiuiheU. 
16, 706, 873 
18,626,188 
12,784,815 
16, 715, 041 

Oats. 

1 872-'79  (aiinaal  avonise) 

Buthflt. 
138,  957, 520 
164,818,804 
100, 708, 461 
142, 250, 460 
128, 172, 978 

BuMhel9. 
87, 167, 424 
81, 074, 888 
55, 199, 007 

BuMhfU, 
18, 455, 041 
10,089,560 
13, 389, 036 
16, 823,  335 

1880 

1881 

1882 

1883 

*81,  G55, 433 

• 

Ofliciul  08timat'e. 

The  figures  taken  from  Consul-General  Bichmond's  report,  as  above 
stated,  may  be  regarded  as  offici.al,  having  been  obtained  by  him  from 
the  chief  of  the  Italian  bureau  of  statistics,  and  from  the  secretary  to 
the  minister  of  agriculture  and  commerce. 

KINGDOM  OF  THE  NETHERLANDS. 

The  following  statistics  of  the  Netherlands  are  compiled  mainly  from 
the  R6sum6  Statistiqttey  prepared  from  official  datiJ  by  the  Statistical 
Society  of  the  Netherlands,  but  the  figures  for  1881  are  taken  from  an 
official  report  on  agriculture,  prepared  under  the  direction  of  the  minister 
of  water  inspection,  commerce,  and  industry.  The  two  tables  which 
follow,  show  the  areas  cultivated  in  the  principal  cereals  and  potatoes 
for  the  vears  1870  to  1881,  inclusive,  with  the  average  areas  for  the 
decades  1871  to  1880,  1801  to  1870,  and  1851  to  1860 : 

Areas  cuUirated. 


Years. 


1870 

1S71 

1K72 

1873 

1874 

1875 

1876 

1877 

1878 

1M79 

1880 

1881 

AunnsQ  average  for  1871-80 
Anntinl  av©ra;;o  for  1801-70 
Aunual  avera^^o  for  1851-'60 


Wheat. 


Acre*. 
208, 748 
140, 830 
212, 040 
214,150 
224, 384 
235, 022 
212,041 
221, 174 
232,136 
229, 930 
228, 775 
218. 879 
215,  051 
207, 440 
200.966 


spelt. 


Acres. 

885 
455 
075 
647 
006 
1,075 
761 
937 
776 

\}m 

609 


798 
875 
578 


Rye. 


Acres. 
501, 442 
404, 122 
493, 839 
487, 775 
403, 705 
500, 185 
492,782 
494,838 
503, 041 
407, 1C» 
487, 503 
485, 5:12 
4H5,  514 
488,  549 
4C6.327 


Tears. 


1870 

1871 

1872 

187M 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

A  nnnal  averjij(«i  for.l871-'S0 
Annual  nvoia^o  for  ]K»]l-'70 
Aim  ail  aveiage  for  18.'»l-  m 


Barley. 


Acres. 
116,270 
143,328 
111,8.57 
134.740 
108, 934 
122,265 
110.770 
112,930 
112, 095 
117,466 
117,350 
115,727 
119.834 
107, 900 
107.015 


0at3. 


Acres. 
259, 
340, 
246, 
257, 
253, 
277, 
2a5, 
232, 
273, 
289, 
290, 
293, 
280, 
240, 
207, 


252 
177 
752 
402 
433 
681 
811 
174 
802 
257 
973 
602 
646 
198 
650 


Back\7heat 


Acres. 
167, 
183, 
1C5, 
163, 
162, 
162, 
164, 
160, 
154, 
185, 
146, 
139, 
159, 
167, 
151), 


771 
724 
3:^5 
822 
K44 
337 
033 
516 
951 
285 
061 
424 
916 
713 
342 


Potatoes. 


Acres. 
303,488 
313,716 
312, 455 
330.274 
:{23, 852 
327,118 
326,822 
337,425 
343,894 
351,638 
347,41.'» 
848,  774 
331, 400 
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i^mmmtiittt  protimttA. 


Spelt. 


Sje. 


IOj 5,(34.j58 

If'l i  XS77.006 

11^:2  1  5.»0.S>C 

1^^ 5.204.5C2 

1^-74 6. 782. 390 

I/N?'* C.3gS,0fl5 

IK7« 5.44^014 

IK77 4.974.608 

U7'«  1  5.6S2.937 

JK:*j  ; I  S,«S2.M1 


Ifi^ 

IW»I 

Antitial  ftteraee  for  1871-90. 
AmstiAl  •Tffrftj&c  rur  186i-*70. 
AooujU  averatee  for  1851-'G0. 


4,7Ca.715 

S,  990, 239 
4,4S2,S40 


BtiMbels. 

BtiAdi. 

42,567 

11.044,:» 

11,351 

CXlJTt 

31,  216 

ii,see.47« 

38.378 

8,llG,ie 

5^7^ 

10,;^  014 

5«.7a6 

io.i2::,5M 

34,0S4 

9,70^^ 

2«.378 

10, 230,  SOS 

28,378 

9.932.S& 

22, 7« 

9,567.77s 

28,87S 

9.367.614 

8.43?,i« 

32. 635 

W,729 

9.65I,1M 

19.865 

9,657,23: 

Yean. 


1870 

1871 

187-' 

1873 - 

1874 t 

inr* 

1176 

1877 

1878 

1h7« 

im) 

1881 

Anonal  avprage  for  1871-80  . 
Anniinl  aviTftge  for  18«l-70  . 
Aonnal  average  fur  1851-4X1 . 


Bariey. 

Oats. 

Buckwheat. 

Potatoes. 

BuMhdt. 

BuAOt. 

BusheU. 

BuAOm. 

5,247,129 

11.615.197 

S.  738, 496 

4,««.S7f 

5, 780. 639 

IQ,  167,  OGl 

3,876.462 

S7.717,4« 

4,730,322 

10.851,824 

2,891.739 

53,15S,3e 

4. 696.598 

11,  US,  741 

2.686,767 

56^7HS7S 

4,710,781 

11. 615, 197 

2,8S7.685 

57,712,745 

S.  499. 605 

13,061,194 

3,501.708 

56^230^  MS 

4.838.483 

12.801,406 

2.437.067 

56.iff^3ll 

4, 0O9, 840 

11,737.224 

3,530.248 

46,467,US 

4,or«,272 

11,487,405 

8,3M.249 

44.4S8^9If 

4,112.001 

12.009.654 

2, 500, 390 

29,3a9,3» 

4, 909. 02:{ 

1.3, 527, 888 

2.000,119 

39>  510,9(8 

4, 373  45.-» 

11  889.080 

2, 214. 757 

0i,7^m 

4. 742,  565 

13,436,462 

3,007.805 

47,132,27 

4,546.188 
4, 052,4(77 

10, 800, 743 
8,033,868 

3.272.006 
3.459,303 

BOUMANIA. 

The  following  statement  in  regard  to  the  cereal  prodaction  of  Rou- 
inania  is  taken  from  a  report  made  to  the  Department  of  State  by  Con- 
Kul-Cieneral  Eugene  Schuyler,  of  Bucharest.  The  areas  under  the  va- 
rious cereal  crops  are  not  accurately  known,  and  no  ivccoimt  is  taken  of 
changes  from  year  to  year.  It  was  estimated  tliat  in  1881  the  cultivated 
land  in  the  kingdom  was  divided  as  follows : 

Acrc& 

MftlKe 4,42:i,8W 

Wheat 2,717,120 

mtlay 2,325,0rM 

Uyrt :jki8,m 

i)Mn 2JI7,6:» 

nnrkwhoHt :W,2» 

Milli't  aiul  HinnU  ^lahiH 278. OW 

Colia 20*2, 000 

Ilomp 42,0l>0 

Klax 21,000 

2.  Tlic  average  annnnl  production  of  liounuinia  is  estimated  as  fol- 
lows : 

r,Ilsllri^ 

Mni/0 4:J,000.(]i*Vi 

Wlicjit ">:<,(«>.  (RH) 

jlMilov 2(I,(K«),0C0 

Kyc' :?,r.€O.U0(i 

Oiit^ r.,ooo,Oiii) 

MUM 2,oao.0ft» 

Hnokwhoat a*iO.Oi^ 

CoIeu : 1,000,OHU 
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KIJSSIA. 


Tlio  following?  table  bIiows  tlio  production  in  bushels  of  the  princi- 
pal cereals  mul  potatoes  tor  1874-1880: 


Wli^At,  winter  . 
Wheit,  ninniiM'r 
Wli«at,  lilt  ill  ... 

livo 

():lts 

liarh'y 

r.iicTiwIu'nt 

Other  coitMilfl... 
Totttl  <cM*al.H ... 
Potatoes 


Wlioat,  wiiitvi' . 
WlM-at.  )4iiniiuer 
WJicat,  total . . . 

Use 

OaUi 

Harloy 

Hiii-htvlieAt 

OMior  j'tTeals  .. 
Tofal  iiMwiU... 

VolattHSH 


1874. 


Bushels. 

78,  757, 075 

144, 170, 340 

261,  308,  779 

719.r>26,492 

478,421,6rKJ 

117, 130,  6.-.2 

08,  845, 404 

9:>,  130,423 

l,72:t.:'41,32G 

J40, 200, 720 


3^ 


1876. 


ButheU. 

43,797,440 

90, 80G,  367 

149,803,525 

558,744,272 

408, 271, 888 

89,  584, 199 

65, 460, 609 

80, 950, 974 

1,352,815,464 

351, 004, 288 


1877. 


BtmheU 

7:i.  020, 

l47.or,i, 
2:4, 5:.7. 

GA'.l,  087, 

5115.  682, 

i:n.  404, 

SO.  :i4n, 

07,  070, 

1,724,7.VJ. 

385,210, 


1878. 


510 

200 

o.".:{ 
IH8 

208 
920 

or.7 

179 
212 


Bushels. 

80.  ()4a,  875 

107.  :m\,  805 

199,  275.  252 

729,  502,  792 

552, 103,  332 

125,  7G0, 940 

90.  243,  525 

OH.  141, 181 

1, 795,  027,  023 

390,  741, 072 


187a 


61, 704, 75C 

89, 309, 184 

171,  389, 856 

572.  264,  392 

530,  f'lG,  588 

124.  408. 928 

72, 455,  931 

96, 495,  .538 

1,  567. 831, 234 

347, 422, 392 


1876. 


Biuhfli. 

50, 704, 254 

89,697,966 

158, 654, 141 

536, 308, 020 

521,340.593 

130, 918, 836 

01, 360, 805 

96,777,257 

1,535,368,651 

392,417,016 


1880. 


Buthdt. 


163, 675, 645 
518,062,630 
504,347,528 

305,772,7*2 

1,491,820,100 
398,  786, 3C2 


SWEDEN. 


l^lie  followin;?  tables  show  the  production  of  the  princii)al  cereals  and 
potatoes  in  Sweden  for  the  years  1874-'82: 

Wheat,  rye,  and  mUed  grain. 


Vear«. 


1874 , 

1875 • 

187C 

1HT7 

18t8 

1879 

1880 

1881 

1882 


Wlieat. 


Bushels. 
3,  460,  2C1 
3,  :{53, 294 
3, 153,  994 
3,  672,  440 
.•J.?.33,641 
3,  i:i2, 497 
3.  (H)2,  .195 
2, 222, 845 
3,  792,  884 


Ryo. 


Bushels.  * 
17, 980, 555 
10,095,000 
18,738,626 
15, 833,  542 
18,778,054 
18, 894,  530 
20. 013,  763 
10,  629, 412 
20, 441, 014 


Mixed  grain. 


B^^shf\M. 
4,372,g71 
5, 507, 864 
5,028,677 
4,671,077 
5, 640, 297 
5,477,163 
5, 531, 134 
5,849,474 
6,722,300 


JUiUfif,  oftlH,  hm'lwhcaty  and  potatoea. 


1874. 

1H75 

1870. 

1877. 

1878. 

1879. 

I8K0. 

1881. 

1-182. 


Yearn. 


Barloy. 


BushcU. 
12,511,014 
15, 085,  V.Y.\ 
i:{,  7l.'t,  720 
11,74.'..  01(5 
15,  MO.  245 
14.5:J7. -I'm 
15,210,  3!  10 
11,59.',  OOJ 
17,  29t),  505 


OfttM. 


Bushels. 
30,  .500. 498 
44, 753,  032 
41, 379,  594 
43. 138,  526 
49. 844,  05i 
48,041,804 
49,  282. 130 
.52, 817. 701 
01,2d9,350 


Buckwheat. 


Bujthels. 

8,404 
12,896 
12,  807 

9.443 
12,898 
25,  708 
20,017 
10.341 
10, 154 


Potatoes. 


Bushsis. 
47,758,917 
52, 0.57,  921 
.53, 458, 430 
45,706.046 
50, 494, 284 
37, 221, 7.59 
.56, 622, 699 
55,661.954 
38,809,293 
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JAPAiTESE  STATISTICS. 

Eetorn  of  agricultural  products  of  Japan  during  three  years  endiD^ 
in  1881: 


Ymts. 

Rice. 

Olutiooua  rice. 

Barley. 

Wbeat 

1879 

Koku.*^ 
29, 053, 181 
28,767,728 
27,414,483 

Koku, 
2.635,045 
2,666.011 
2,407,205 

Koku. 
4, 952.  835 
5.839,255 
5,247,676 

1,996,309 

2.a6&i£ 

1880 

1881..^ 

2,00.  Ml 

Yean. 


1879., 
1880., 
1881.. 


Rye. 


Koku. 
3.  Oil,  7C7 
4. 120. 450 
3. 273, 063 


Millet. 


Koku. 
1, 840, 710 
1.748,804 
1, 5C2, 174 


Beans. 


Koku. 
2,238,959 
2, 335,  78:i 
2. 175,  337 


BackwhoL 


Koku. 

684.  an 


Years. 

Cotton. 

Hemp. 

Cocoona. 

RHk. 

1879 

131,430,361 
8, 914, 027 
Kwamme. 
14,481,465 

Kin. 

10,611.576 
9,799,207 
Kwamme. 
1, 919, 295 

Kiu. 

19,787,632 
23, 849,  790 

27,214,809 

Kiu. 
2l811$^ 

1880 

3.331.044 
2,8gl.SM 

1881 , 

Yeara 

Tea. 

TobacoiK 

1879 

Kiu. 

16, 642, 182 
2. 039,  756 
Kwamme. 
5. 601, 159 

Kiu. 

28. 930.  S) 
Kwamme. 
4,3«,2S! 

1880 

1881 

Eetum  of  sake  brewed  and  rice  used  for  brewing  from  October,  1879, 
to  September,  1880: 


Seifilm  ... 
Doknnhu . 
.ShncUio . . 
ShiroxAke 

Miriu 

Meishn  .. 


Total. 


^-'^^.ir'-'  "»J^;! 


5,208,107 


Xnmberoi 
brewen- 


Kokv. 

Koku, 

( 

5, 015, 227 

4,751.031 

n,m 

65,447 

48,632 

*'B 

83,738 

50,680 

6,«6 

1.498 

1,253 

2J« 

38,581 

30,484 

1,011 

3,61G 

1,946 

31C 

4,884,026 


SSL  as 


"  A  nteoAnre  eqnal  to  5^^  Sniclifih  bushels, 
t  Kqiiivalt>nt  to  1^  poiVD<U  avuirdiipois. 


Return  of  salt  mannfaetures  (exclusive  of  those  of  Awomori,  Okin- 
awa, and  Hokkaido)  for  three  years  ending  in  1881 : 


Tears, 


Koku. 


l«7!l 
1>SI 


4.  S4>,  ISS 
G.171.aS3 

4.D43,771 
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Eeturn  of  vehicles: 


Years. 


1879 
1880 


Carriagen. 


1.003 
1,316 


Jinrikisba. 


146, 478 
157, 018 


Carto. 


22, 350 
27,803 


Betam  of  ships  of  foreign  form  of  construction : 


Years. 


1873. 
1877. 
1879. 


Beturn  of  hospitals  in  June,  1881 : 


Sailinz  ves- 
sels. 


3C 

75 

1C8 


Goveniment  hospitals. 

Branches 

Pablic  hospitals 

Branches 

Private  hospitals 

Branches 


3 
If) 

192 
40 

202 
11 


Eeturn  of  fishermen  and  marine  products,  exclusive  of  Hokkaido : 


Fishermen's  families  — 
Namlierof  tishernien  ... 

Number  of  nets 

Number  of  fishing  boats 


341,370 

1, 530, 705 

436,912 

187, 2?0 


Marine  produce : 


Years. 


1879. 
188U. 
1881. 


Dried  fish. 


Katsubushi.    '  Dried  Huwlines. 


Kin. 
13,472,415  ' 
11.139,438 
22, 300, 719 


Dried  awabi. 


Kin. 

4, 713, 808 
3, 689,  fi'H) 
3, 077, 248 


Kiu. 
.32. 404, 910 
99.176,062 
68, 247, 154 


Kiu. 


61G.919 
370, 7C9 
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1883— THE  CROPS  OF  THE  YEAR 

The  year  has  been  favorable  to  the  growth  of  those  crops  which  do 
not  require  a  high  temperature.  Potatoes,  all  roots,  and  oats  have 
grown  with  unusual  luxuriance,  and  yielded  abundantly.  The  product 
of  oats  is  further  increased  by  sowings  uxK)n  areas  of  winter-killed 
wheat  that  had  been  plowed  up.  The  wheat  yield  was  reduced  below 
an  average  by  the  effects  of  alternate  freezing  and  thawing,  and  the 
average  rate  of  yield  would  have  been  still  lower  but  for  the  substi- 
tution of  spring  crops  for  the  areas  most  injured.  The  reduction  in 
temperature  in  the  central  corn-growing  districts,  and  the  drought  iu 
the  southern  belt  of  States,  were  unfavorable  to  large  production  of 
com,  and  the  yield  of  cotton  was  reduced  by  the  unequal  distribution 
of  spring  and  summer  rains. 

The  temperature  of  May  was  below  an  average  in  all  the  cultivable 
areas  of  the  country  except  in  the  Middle  Atlantic  States.  In  New 
England  the  mean  temperature  approached  closely  an  average.  In  tlie 
cotton  States  the  depression  was  from  1°  to  3°,  in  tlie  Ohio  Valley 
nearly  4o,  fully  5^  in  the  Upper  Lake  region,  and  in  the  Missouri  Val- 
ley nearly  7^  below  the  average  of  several  years.  This  was  discourag- 
ing to  planters,  especially  from  the  fact  that  April  had  been  somewhat 
milder  than  usual  in  nearly  all  the  agricultural  districts. 

June  was  more  favorable  to  farm  work,  and  to  the  germination  and 
growth  of  crops  already  planted.  In  the  northern  tier  of  States  much 
corn  was  planted  in  this  month.  On  the  Atlantic  coaat  the  range  of  the 
thermometer  was  a  little  above  the  average,  iu  New  England  more  than 
2o  above^  but  in  the  interior  areas,  fix)m  the  lakes  to  the  Gulf  of  Mexico, 
the  readings  were  lower  by  about  one  degree.  In  the  Upper  Missis- 
sippi Valley,  and  in  the  Missouri  Valley,  the  depression  was  greater. 
A  higher  than  average  temperature  prevailed  on  the  Pacific  coasts 

In  July,  the  month  for  a  vigorous  start  in  corn-growth,  the  mean  tem- 
perature was  somewhat  more  than  2°  below  the  average  temi)erature  of 
a  series  of  years  in  the  West,  nearly  the  mean  in  New  England,  and 
above  by  about  1^  on  the  Atlantic  coast. 

The  depression  was  more  general  and  injurious  in  August :  1°  below 
the  average  on  the  Gulf,  2^  in  Tennessee,  and  from  3°  to  49  in  the  West- 
ern States.  September  witnessed  a  continuance  of  general  low  temper- 
ature, and  October  presented  a  record  little  better,  except  as  to  the 
Atlantic  coast  and  Gulf  States.  The  record  of  temperature  from  Signal 
Service  observations  is  as  follows : 


Districts. 


KewEnfcland 

Middle  Atlantic  StAtes 
Sontb  Atlnntic  States 
Florida  Peninsula. 

Eastern  Gulf 

Western  Gulf 

Rio  Grande  Valley 

Tennessee 

Ohio  Valley 

Ix>wer  I<ako8 

Upper  Lakes 


April. 


ee 


43.2 
50.6 
62.0 
72.4 

cr>.r) 

06.  i» 
72.8 

r>9.(; 

53.7 
42.9 

;y.5 


1883. 


43.6 
50.1 
G1.7 
74.2 
♦.6. 3 
67.4 
73.1 
6Uii 
54.4 
41.6 
41K1 


May. 


> 


6    ,1883. 


55.1 

61.4 

70.0 

77.0 
I  73.3 

74.4 

77.7    - 

60.6 

65.0 

50.2 
:  52.6 


&4.8 
61.5 
fi«.0 
7C.0 
70.6 
T2.3 
78.8 
66.2 
62.1 
51  6 
47.5 


June. 


® 


o 

64.4 

70.5 
77.8 
81.7 
79.4 
80.5 


76.:i 
73.4 
65.3 
til.  9 


1883. 


06.7 
71.7 
78.2 
82.3 
70.0 
80.4 


July. 


o 
69.8 

80.4 
>;:t.O 
81.2 
82.7 


76.0 
72.5 
04.7 
60.8 


79  4 

77.8 
70.9 
68.5 


9 

S     1883. 


o 

69.0 
75.3 
81.5 
M.2 
81.8 
82.1 


78. 1 
7.5. 4 
68.4 
65.9 


August. 


S     1883. 

o 


o 
69.5 
73.8 
79.3 

82.2 
70.6 
81.6 


o 

68.1 
72.3 

78.2 
82.9 
7!i.5 
81.1 


•»      TJ 


a  -J.  ;4.6 
75.0  72.1 
70  1     6'i  5 


Septem* 
ber. 


64.3    63.5    5 


o 

62.2 
68.2 
74.3 
HO.  I 
74.8 
7(..0 
80.5 
70  I 
67  7 
62.7 
59.0 


October. 


9     I  o 

S     1883.;    S    .1883L 

>  > 


59.8 

a').8 

72.8 
79.7 
75.2 
75.4 

78.  W 

60.7 

(■>.".  .s 

58  2 
55.  J 


9 

52.8 

.58.2 

65.0 

73.9 

65,6^ 

67.3 

73.6 

57  4 

4«  2 
51.7 


0 

4!i.2 
57.0 
6&8 
7k7 

cn7 

70  3 
78  K 
6J.7 
5Tfl 
45  (i 
4VJ 
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Districts. 


T5xtn»iiie  Northwest 

Upper  MidMiH.sippi  Valley. 

MittfMMiti  Vttllfty 

Nortliffrn  Kkipe 

Middle  Slone 

Soiitlieiii  Slope 

Northern  PlHteaa 

MiddlcPlateMU 

Southern  Pbteaa 

North  Pacific 

Middle  Parifto 

South  Pfkcifio ^.... 

Mount  Waahin^D,  X.  B . 

IMke'B  Peak,  Colo 

Salt  Lake  City,  UUh 


April. 


May. 


Jane. 


1883. 


87.3 
50.0 
48.2 
43.5 
51.6 


64.6 
48.3 
4(1.5 
59.4 
50.8 
57.7 
61.7 
20.6 

ia.i 


38.5 
52.3 
60.8 
48.4 
50.7 
62.2 
46.5 
43.9 
56.3 
48.2 
54.0 
50.6 
20.0 
12.1 


2 
t 


1883. 


54.1 
63.9 
62.4 
.S3. 9 
60.6 
73.4 
54.0 
57.0 
68.6 
54.9 
62.6 
67.2 
33.5 
22.6 


47.6 
57.8 
55.5 
40.2 
58.5 
73.0 
55.0 
55.0 
05.2 
55.8 
61.2 
65.5 
34.0 
19.5 


6 

8 


61.6 
71.6 
72.0 
6S.0 
72.3 
78.4 


1883. 


July. 


An  gust. 


Septem- 
ber. 


V 


62.4 
69.3 
68.3 
61.9 
69.0 
78.6 


78.0 
62.0 
68.7 
72.4 
43.4 
33. 3 
68.7 


78.0 
63.6 
70.9 
74.2 
466 
31.3 
70.5 


08.7 
70.1 
76.6 
60.1 
73.7 
81.6 
70.2 


82.0 
00.7 
tl.2 
80.0 
48.0 
40.4 
76.4 


1883. 


65.5 
74.1 
78.7 
60  9 
73.6 
80.0 
72.6 


• 


66.3 
74.6 
75.1 
60.0 
72.5 
79.6 


800 
66.0 
72.3 
80.9 
46.4 
8».l 
75,9 


78.5 
64.4 
70.6. 
80.0 
47.5 
89.0 
74.4 


1883. 


bfi 


1883. 


October. 


«> 
? 


62.7 
70.2 
70.9 
66.7 
72.9 
86.2 


54.7 
64.8 
63.0 
56.7 
63.0 


53.7 
61.6 
60.4 
50.4 
63.9 


42.7 
54.1 
51.6 
44.6 
!^53.6 


59.6  i  50.8  i  48.4 


78.3 
62.4 
69.7 
79.0 
43.8 
38  8 
76.4 


72.2 
58.0 
68.0 
72.8 
40.9 
31.3 
64.4 


;r2.4 

59.4 
69.7 
75.8 
a8.9 
30.2 
60.3 


61.3 
50.7 
.'i92 
66.1 
30.6 
2J.5 
52.2 


1883. 


40.1 
51.1 
47.8 
41.0 
51.0 


46.8 


58.0 
40.8 
57.7 
63.1 
29.3 
16. 

46.^ 
1 


The  principal  districts  of  the  South  and  West  brought  into  juxta 
position  make  a  showing  as  follows: 


Months. 

Soath 
Atlantic. 

Woatem 
Gulf. 

Ohio 
VaUey. 

Missouri 
v^iUey. 

Nortl 

reme 

►west. 

88. 5 

April 

62. 0     61. 7 
70. 0     68. 9 
77.  8     78. 2 
80. 4     81. 5 
70.3     78.2 
74.3     72.8 
65.  0  1  G6. 0 

CO.  9 
74.4 

67.4 

!S  7      54.  4 

48.2     50.8     37.3 

Mav 

79.  n      Rfi  9      «2   1 

m.s    M.  n    rut 

47.  (i 

•June........  •••«...••..•■.  ■.•••....... 

80. 5  ,  80.  4     7:i.  4     72.  5  j  72. 6  1  68.  3     61. 6 
82. 7     82. 1     77. 8  '  75. 4  1  70. 0  '  73. 7     68. 7 

81. 6  81. 1     75. 9     72. 1     75. 1     79. 0     66. 3 
7U.  0     75. 4     137.  7  ;  05.  8     63.  ti  *  60. 4     54. 7 

67.3     70.9     57.4  :  57.0     51.5     47.8  '42.7 

1                                    1 

62.4 

July 

65.5 

Auffunt  .«••.••••••«•«•••«•••••«••••••• 

02.7 

S«^T)(  ember ............................ 

53.7 

October 

40.1 

A  veracre ........................ 

72.7 

72.6 

75.6     7.'i.  7      67.4 

65.  6  i  fi4.  1    1  fit.  1   1  5.^1.  1 

52.0 

1 

Taking  a  roirgh  average  for  the  season  by  dividing  the  aggi'egate  for 
the  number  of  months,  we  find  a  medium  temperature  in  the  South 
nearly  two  degrees  lower  than  usual  in  the  Ohio  Valley,  three  degrees 
Jower  in  the  Missouri  Valley,  and  a  little  more  than  two  in  the  extreme 
N^orthwest.  This  is  less  than  has  been  popularly  represented,  and 
shows  the  tendency  to  exaggeration  of  unfavorable  conditions.  But 
for  the  occurrence  of  frost,  by  an  extreme  depression  early  in  Septem- 
ber, the  temperature  of  the  season  would  be  recorded  only  a  little  less 
favorable  to  production  of  corn  than  an  average  year. 

Inequality  in  the  distribution  of  rainfall  ha«  had  an  injurious  effect 
upon  production.  In  New  England  there  was  an  excess  of  percipita- 
tion  in  May,  and  a  deficiency  in  June,  and  again  a  large  excess  in  July 
and  drought  in  August.  In  the  Middle  States  there  w^as  a  surplus  \u 
April  and  June,  and  a  deficiency  in  May,  July,  and  August.  The  South 
had  too  much  rain  in  April,  a  deficiency  in  May,  excess  again  in  June, 
and  drought  in  July  and  August,  while  in  September  the  South  Atlanti<; 
States  had  abundance,  and  the  Gulf  States  a  deficiency,  and  in  October 
the  status  was  exactly  reversed. 

The  Ohio  Valley  was  comparatively  diy  in  April,  wet  in  May,  and  wet 
again  in  June.  The  Missouri  Valley  had  abundant  rain  through  the 
season,  giving  corn  an  early  start  and  uninterrupted  growth  through 
the  season,  though  a  higher  temperature  would  have  iMicn  more  propi- 
tious in  the  higher  areas. 

CQBN. 

The  rainfall  of  spring  and  early  summer  was  unfavorable  for  coru- 
plantingy  and  for  germination  when  ])lunted.  Much  of  the  late  crop  wa^ 
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)iot  Kiiitlcieiitly  iiiatureil  for  seed,  aud  ibis  fact  increased  the  aresi  of 
replantiug.    On  tbe  other  hand,  the  winter-killing  of  extensive  areas 
of  wheat  rendered  necessary  a  replanting  in  some  spring  grain.    Froui 
this  cause  some  extension  of  the  breadth  in  maize  is  due  in  sevenil 
States  of  the  West.    The  area  was  increasedr  about  two  and  a  half  niill 
ion  acres.    The  proportion  of  advance  is  large  in  the  ^Northwest  auil 
Southwest.    On  the  Atlantic  coast  the  enlargement  of  the  breadth  iii 
cultivation  was  small.    There  was  an  excess  of  early  raiu  in  the  orient 
maize-growing  districts  of  the  West,  and  failure  of  stands  from  phiiitiiij: 
poor  seed.    Late  in  June,  with  better  weather  and  the  comnieucemcut 
of  cultivation,  growth  became  more  rapid,  and  a  more  bopefal  feeliii;: 
began  to  prevail.  In  July  tbe  condition  of  the  crop  generally  was  under 
average,  not  essentially  different  from  tbe  July  condition  of  tbe  two 
preceding  crops,  but  much  worse  than  the  status  of  com  in  July  of  18S«», 
tbe  last  of  a  series  of  six  large  crops.    During  July  there  was  a  slight 
improvement  of  condition,  giving  promise  of  the  best  results  of  the  Uk<t 
three  seasons.  This  improvement  extended  through  all  districts  excei»t 
tbe  extreme  South ;  there  the  lack  of  seasonable  rains  was  threaten- 
ing some  reduction  of  yield.    A  minor  exception  in  the  lake  district 
might  be  noted  as  to  Michigan,  from  excess  of  moisture  and  low  tem- 
perature.   It  was  remarked  in  tbe  August  report  that  the  crop  was 
late  and  that  the  nights  had  been  too  cool  for  tbe  best  growth.    It 
was  said,  "fears  are  expressed  that  frost  may  yet  cause  disaster."    The 
fulfillment  of  that  prophecy  was  recorded  in  tbe  next  report.    Pros- 
pects on  the  first  of  September  were  nearly  as  in  August,  contingent 
ui)on  escape  from  frost,  which  came  on  the  8th  and  9th  of  September, 
when  an  investigation  by  telegraph  disclosed  tbe  fact  of  serious  injury 
to  tbe  quality  of  com  not  fully  mature,  and  irreparable  damage  to  that 
which  could  at  best  be  fit  only  for  immediate  use.    One  feature  of  corn- 
growing  in  1883  should  prove  a  lesson  to  tbe  farmers  of  the  country. 
Tbe  general  use  of  seed-corn  in  tbe  West,  grown  in  lower  latitudes,  the 
planting  of  Nebraska  seed  in  Minnesota,  of  Kansas  seed  in  Illinoia,  has 
demonstrated  tbe  folly  of  attempting  to  acx^limate  Southern  maize  iii 
more  northern  districts.   Much  of  tbe  loss  from  the  frost  would  have  been 
avoided  had  seed  been  carefully  selected  from  tbe  best  com  grown  in  the 
immediate  neighborhood. 

Tbe  lateness  of  corn  from  southern  seed  was  tbe  general  remark  of 
our  correspondents.  It  was  said  in  tbe  September  report  that  "where 
Kansas  and  Missouri  seed  had  been  planted  in  more  northern  territon, 
tbe  crop  is  still  later,  causing  much  apprehension  as  to  ripening.'^  The 
prospect  was  thus  stated : 

On  the  Ist  uf  September  the  prospect  was  a8  good  as  in  September  of  last  year,  ex- 
cept that  the  probabilities  of  iDJwry  from  frost  were  somewhat  greater,  tbe  present 
ttrop  being  less  mature.  It  waiTanted  an  expectation  of  five-sixt&  of  a  full  crop,  i.  f ., 
ouc  produced  from  a  full  standi  with  vitality  unimpaired  by  frost,  flood,  hail,  drought 
or  iusects,  aud  a  medium  growth.  There  is  always  some  injury  from  one  or  more  of 
these  causes,  so  that  100  would  never  be  qiiite  attained^  except  by  excess  of  growth 
above  a  medium.  This  standard  is  therefore  equivalent  to  a  crop  representing  the 
fuU  capacity  of  the  soil  under  the  existing  state  of  cultivation  in  an  average  year, 
with  favorable  meteorological  oonditions  and  absence  of  unusual  inspect  injuries.  f*or 
corn,  as  at  present  distributed  geographically,  29  bushels  per  acre  will  nearly  repn- 
sent  this  standard  for  the  entire  country,  though  the  stantlard  of  different  States  va- 
ries immensely.  The  average  yield  for  a  series  of  years  wiU,  of  course,  be  less,  and 
in  recent  periods  has  been  fully  ten  per  cent,  less,  the  average  yield  for  ten  years  l>e- 
in«x  26  bushels  per  acre.  Seldom  does  the  yield  average  30  bushels,  and  not  often  does 
it  fall  below  23 — in  ton  years  past  only  twice,  to  20.7  bushels  in  1874,  and  18.6  in  the 
very  disastrous  failure  of  1881. 

The  average  condition  of  com,  through  the  growing  season,  during 
three  sumniers,  as  reporteil  on  the  first  of  each  month,  shows  t^at  at 
no  perioil  in  the  growth  of  these  crops  has  an  average  product  been  ui- 
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diciited — at  no  time  has  there  been  Ji  prospect  of  a  yield  per  acre  as  good 
JUS  that  of  any  of  the  years  from  1875  to  18S0.  Tliosc  averages  of  con- 
dition are  as  follows: 


Montbt. 


188]. 

1882. 

90 

85 

79 

83 

60 

83 

66 

81 

1883. 


July - 90  85  88 

Augnst 79  83  80 

September 60  83  84 

October 66  81  78 

The  following  diagram  makes  comparison  easy,  and  shows  that  the 
prospect  of  a  crop  during  Joly  and  August  was  as  good  as  in  1S82,  and 
far  letter  than  in  1881.  The  difference  is  this:  the  growth  of  the  plant 
and  development  of  ears  was  greatly  superior  in  1883,  but  the  season 
in  September  and  October  was  better  in  1881  for  hardening  the  smaller 
quantity  produced;  in  1883  there  is  a  larger  quantity  and  a  larger  pro- 
portion of  soft  com. 

The  average  yield  per  acre  for  the  present  year  is  nearly  23  bushels — 
more  exactly,  by  the  preliminary  estimates  following,  22.7 — whicli  is  12 
X>er  cent,  less  than  an  average  yield  for  a  series  of  years.  This  stands 
for  the  quantity  of  the  present  crop.    Quality  is  another  consideration. 


July August       September       October 


If  soft  corn  is  cribbed  in  masses,  and  after  a  few  weeks  of  mild  and 
moist  weather  is  badly  injured,  or  even  spoiled,  it  does  not  cbange  the 
fact  that  the  com  was  grown  and  harvested.  It  is  doubtless  trae  that 
the  quality  of  corn  north  of  the  parallel  of  4(P  is  worse  than  for  many 
years,  increasing  practically  the  amount  of  shortage  indicated  by  the 
number  of  bushels.  The  whole  of  the  corn  grown  in  1883  in  Michigan, 
Wisconsin,  Minnesota,  and  Dakota,  added  to  half  of  that  grown  in 
Ohio,  Indiana,  Illinois,  Iowa,  and  Nebraska,  would  make  an  aggregate 
equal  to  a  fourth  of  the  whole  crop;  therefore  a  possible  depreciation 
of  forty  per  cent,  in  all  of  it  would  be  equivalent  to  a  ten  per  cent,  re- 
daction in  the  value  of  the  entire  crop.  Our  Illinois  agent.  Col.  S.  D. 
Fisher,  makes  the  qualitj^  31  per  cent. ;  less  than  an  average  inthat  State. 
An  effort  will  be  made  later,  after  the  worst  of  the  crop  has  been  fed, 
to  test  the  feeding  value  of  tlie  year's  product.  It  is  not  proposed, 
however,  to  reduce  the  product  to  an  equi\*alent  of  "merchantable^ 
corn,  or  "sound''  corn,  as  no  crop  ever  is  free  from  immaturity  and  ini- 
l)erfectii)n.  There  are  always  some  northern  fields  caught  by  frosts, 
.some  no<jlectc<l  acres,  some  choked  with  weetls  or  Hooded  by  overflows, 
and  some  sod  corn  that  is  mainly  "  nubbins."  What  is  intended,  with- 
out reference  to  panic  or  exaggeration  of  impressible  minds,  or  sensa- 
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tiouiU  mitures,  is  to  find  the  exact  truth,  auil  then  tell  it.  There  is 
uothiug  gained, either  to  farmers  or  consumers,  in  supprcssin*^  the  trutli 
on  the  one  hand,  or  exaggerating  losses  on  the  other. 

The  estimates  will  be  found  to  agree  substantially  with  those  of  State 
official  systems,  whose  executive  officers  aria  also  our  agents,  except  as 
to  acreage.  The  State  assessors'  returns  have  ever  been  too  low,  iiom 
incompleteness  of  returns,  and  aannot  be  accepted  as  a  l)asi?5  for  the 
areas  reported  by  this  Department  The  diftereuce  ranges  from  eight 
to  fifteen  i>er  cent.  It  was  mainly  from  a<3cepting  as  a  basis  these  an- 
nual returns  by  the  predecessor  of  the  present  Statistician  that  caused 
discrepancies  in  acreage  between  his  estimates  and  the  returns  of  the 
census.  From  this  cause,  and  not  from  diflerence  in  yield  i>cr  acre, 
these  estimates  are  somewhat  higher  than  those  of  Ohio^  Michigan,  Illi- 
nois, and  other  States. 

Preliminary  estimate  of  ihe  corn  crop  of  I6i*^, 


States  and  Territories. 


Maiuc 

NewHamptihire. 

Venoont 

Masi^cbnsetta .. 
Kbodeidlaiid.... 

ronnocticut 

New  York 

New  Jersey 

PeimsylvAnia  ... 

Delaware 

Maryland 

Virmnia 

North  Carolina.. 
South  Carolina. . 

Georgia 

Florida 


Acres. 


Yield  per 
acre. 


Alabama ... 
Mississippi. 
IxMUsiana.. 
TexAs 


Arkansas 

Tennessee 

West  Virginia. 

Kentucky 

Obio 


I^Uchigan.. 
Indiana.... 
Illinois.... 
Wisconsin. 
Minnesota. 

Iowa 

Missouri... 
Kansas — 
Nebraska. . 
(California  . 
Orejjon.... 
Nevada.... 
Colorado. . . 
Arisona... 
Dakota.... 


Idaho........ 

Montana 

New  Mexico. 

Utah 

Washin^on. 


30, 

'», 

58, 

12, 

57. 

761, 

346. 

1,4<K>. 

212, 

601, 

1,910. 

2,494, 

1.3i^8, 

2,829. 

2,277. 
1,870, 
»24. 
3,608, 
1,740. 
3,212. 

3,2fW. 

2,818, 

911. 
3.541. 
8, 151, 

1, 121'. 

727. 
6,9»J. 
5.878. 
4,708, 
2  .Sin 

100, 

r». 

21. 

•• 

27o! 
1. 


•  I 


46- 


m 


367 
014 
62,'i 
262 
947 
OOl 
423 
971 
127 
346 

109 
977 
481 
415 
914 
338 
962 
693 
362 

:rr2 

9.-.2 

233* 

410 

4s«) 

16:. 

4>i2 

46:! 

826 

1.S5 

621 

:;64 

473 

:w:{ 

607 

5t>4 
847 
2ST 
7H6 
0.> 
627 
.vrj 
roe 
:««• 

672 


35 

no 

31 

:rj 
.?o 

23 

2S 

27 

18 

Xi.  5 

14 

11-5 

8 

&7 

8.r» 

11.5 

13.5 

14.2 

17. 

17. 

20 

24. 

24 

2& 

23L 

27 


5 
5 


1 
5 


21 

20.8 
24. 3 
27.  .'i 
3I>.7 

:»; 

21  5 
23.5 
2;% 

25 

2»» 

IS.  2 

20 

11» 

20 

21 

2;i 


Total « I  6ii.30l,*<89 


23.7 


Busbl'ls. 


1, 

i.36K:«e 

1,P17.3M 

2,ew,i« 
i,7i0,«e 

17,5I2.7W 
9.715.100 

37.8S7,4« 
3.822.2* 

16.25L3* 

26.868.7W 

28,  flats* 

ll,lif7,«fl 
»4.613,!W 
3,3P9.3D« 
26, 189^  as 
2.\  257.  H< 

13  iria.o» 

R3. 14fi,3* 
30. 4  V,  j4* 

tM.2ja.l'^ 
14, 294.  e® 
78.201,?t* 
73,5eO,0« 
2U41t3rt 

2i>:;,  7*6,  a* 
I*::.  .'>79, 3« 

ia,iJ4.aw 
n»,<sa.ew 

l«l,  635,018 

ii2.we,«« 

10I.27^« 

2.464.^« 

121,  W 
21,  W* 

.ve.  m 

4,3l.V«f5 

32. 5« 

930,  m 
Cl,4«« 


i,iMi,ec6,s»s 


WHEAT. 


The  condition  of  wheat  in  April  was  lower  tluin  for  several  years  Ht 
that  ilate.  The  i>oor  crop  of  1881  hail  a  iien-eptibly  bei U'v  start  in  s[»rini:. 
having  snftVreil  somewhat  less  from  the  alternations  of  freezing  ainl 
thawing.    The  Hekls  of  Ohio  were  stricken  with  greatest  severity,  and 
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those  of  Indiana  and  Illinois  were  only  a  little  more  promising.  The 
whole  area  showed  a  depreciation  of  20  per  cent,  from  the  standard 
of  condition.  Tho  infect  of  frost  was  qnite  perceptible  even  in  the 
8outli.  The  snow-fall  in  lower  latitudes  was  unusual,  and  sleet  and 
ice  frequently  reported.  The  report  of  May  indicated  a  slight  improve- 
ment. It  also  demonstrated  the  severity  of  local  winter-killing,  and 
attested  the  plowing  up  of  large  areas  in  Ohio,  Indiana,  and  Illinois, 
and  the  substitution  of  oats  or  other  spring  crops.  It  became  evident 
that  a  full  crop  was  impossible,  and  an  average  yield  improbable.  May 
was  generally  unfavorable,  and  the  returns  of  the  first  of  June  ranged 
lower  than  those  of  May.  The  growing  weather  of  June  developed  a 
higher  promise  and  dispelled  in  slight  degree  the  previous  forebodings 
of  failure.  Yet  the  improvement  was  not  very  great,  the  only  report 
declaring:  "Assurance  is  ma<le  very  positively  sure  that  there  will  be 
a  shortiAge  of  80,000,000  to  90,000,000  bushels  in  the  winter- wheat  crop, 
and  a  probable  deficiency  of  70,000,000  to  80,000,000  bushels  in  the  ag- 
gregate wheat  product  of  the  year."  There  was  no  warrant  in  the  re- 
turns for  the  commonly  reported  deficiency  of  20  to  25  per  cent.  The 
depreciation  was  nearer  one-sixth. 

A  false  impression  was -made  by  the  heavy  deficiency  of  the  Ohio 
basin,  for  which  the  high  condition  and  large  area  in  spring  wheat  made 
some  compensation.  The  August  report  of  spring  wheat  was  favora- 
ble, with  lew  exceptions,  throughout  the  Northwest. 

The  result  was  a  small  reduction  of  area  in  wheat,  and  a  yield  per 
acre  about  a  half  bushel  lesp  than  an  average  crop. 

Preliminary  estimate  of  the  wJieat  crop  of  1883. 


Iktaine 

New  Uampftbire. 

Vonnont 

Massachusetts . . 
Khode  Island.... 

Connecticut 

New  York 

New  Jersey^ 

Pennsylvania.... 

Dflawafe 

Maryland 

Virginia 

North  Carolina.. 
South  Carolina. . 

(leor^ia 

yiorida 

Alaliania 

Mississippi 

Loui!>iana 

Texas 


States  and  Territoriee. 


Acres. 


«,263 

21,  r>7n 

1,180 


Yield 
per  acre. 


2. 171 
780, 124 
154,000 
1,  r>18,  474 
03.  800 
620,200 
!rj8,  08U 
717,100 
218,  500 
504,000 


ButheU. 
14.2 
15. 8 
10.4 
16.7 


15.8 

10.3 

13.4 

13.2 

10.3 

12.1 

D.O 

5.9 

5.2 

5.1 


Bushels. 


614, 300 

181,  700 

353, 700 

10,700 


34,200 
8, 035,  200 
2,  OCl,  600 
20,  043.  800 
0C«;.  700 
7,  577,  000 
8, 352,  800 
4, 230, 800 
1,130,200 
2,  574.  900 


A  rk.'Uisas 

'IVuueasee 

West  Virginia. 

Kt*ntucky 

Ohio 


Michij];au. 
Indiana  .. 
IlliuoiH... 


"Wijjcoualii. 
Minnetiotu. 
Iowa 


MiHAouri 
Kansas.. 


Nebraska 
Califoniia 
Orrgon ... 
N'f^vMla  ... 
C  dorado .. 
Arizona . . 
Dakota — 
Idaho  ..... 


276, 4.^0 
49, 500 


500, 
232, 

1,  323, 
425, 

1,248. 

2,  588, 

1,  780, 

2.  735, 
2.215, 

1,  593, 

2.  ."^97, 
2,435, 
2.  358, 
1,534, 
1,772. 
2,794. 

705, 

5, 

114, 


000 
200 
000 
700 
390 
400 
.MK) 
370 
000 
900 
940 
3(H) 
350 
H50 
090 
000 
300 
424 
000 


5.0 


8.5 
0.1 
5.6 
10.0 
7.7 
10.0 
14.0 
10.4 
10.0 
12.3 
13.0 
11,3 
10.1 
17.5 
15.5 
13.0 
16.5 
18.3 
21.0 


1, 437.  500 

247,  :m 


4.3D1,0(M) 

1,410,400 

7, 40H,  800 

4, 257, 000 

9,612,000 

25, 884, 000 

25,  Oil,  om 

28, 447.  800 

22, 150, 000 

19, 604.  000 

33, 773, 2«i0 

27,518,800 

23.810.  3<K) 

20.851.100 

27.481.3UO 

36, 322. 000 

13, 122, 400 

90, 201) 

2,  3'J4.  000 


1, 008, 000 


16.0 


16, 128,  COO 


\. 
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I'nlimittary  islinnttc  of  the  irhcat  crop  of  1?>S3. — CoiitJimetl. 


Montana  — 
Now  Mexico 
Uiflli.-  


M'iiHhinston 


SUten  and  TcrritorieA. 


^^^'       p7rtL]   ^^'^^ 


57.796 

65,195 

83,130 

170.200 


ButheU. 
16L3 
15.0 
19.0 
18.7 


Total 30,3a3,aia 


977,5® 
1.579,4# 
3,182.:« 


11.5  ;  420, 154.  M 


OATS. 


The  sciison  has  been  remarkably  favorable  for  oats.  The  reported 
condition  of  the  crop  was  hi<::h  througrhout  the  season.  The  geueral 
average  of  the  seaBon  coniniencecl  with  96  and  ended  with  90.  The 
Department  report  of  condition  when  harvested  in  1879  was  87,  and  the 
census  average  of  yield  was  25.3  bushels.  The  average  of  yield  in  the 
present  crop  is  28.1  The  area  has  largely  increased  in  fonr  years,  and 
especially  by  substitution  for  wheat  this  year,  and  the  aggregate  is 
made  fully  twenty  million  acres.  There  is  a  strong  tendency  to  enlarp^e- 
ment  of  breadth  in  -oats  throughout  the  Southern  States,  both  for  win- 
ter pasture  and  for  the  grain.  It  is  found  that  moderate  pastorage  in 
winter  is  quite  compatible  with  a  good  jield  in  spring.  It  is  fonnd  also 
that  a  larger  portion  of  oats  in  the  ration  of  horses  is  essential  to  their 
highest  health,  as  corn  is  too  heating  for  exclusive  summer  feed.  Tiie 
estimates  of  the  crop  by  States,  is  as  follows: 

PreUminart/  cstimaiea  of  the  oats  a^op  of  1883. 


states  and  Territorioa. 


Maioe 

"Sew  Hampsliire 

Vermont 

MatiHachunetta . 
Kbodo  Island  . . . 

(.'ounocticut 

Xew  York 

New  Jersey 

PeTinoylvania... 

DnlaVare 

Maryland 

Virginia 

North  Carolina  . 
Sonth  Carolina  . 

(roorgia 

Florida.. 

Alabama 

Mi»AiHMppi 

Louisiana 

Texas 

Arkansas 

Tennessee , 

West  Virginia .. 

Kentucky 

Ohio 

!Michi;^n 

Indinnu 

Illinois 

Wisconsin 

Minnesota 

Iowa •••«... 

Missouri 

Kansas 

NebniNka 

Cftlifomla 


Acres. 

1 

Yield  per 
acre. 

1    Basbeh. 

1 

JDiuheU. 

84,579 

31.5 

2,06:\«!«» 

20,607 

34. 8 

l,uaiort 

lO'J,  505 

34.6 

Z,C4>^m 

23,008 

31.3 

724. «» 

5.882 

3a4 

179, 1« 

37, 141 

29.6 

1,1  «♦.:'-< 

1,344,637 

31.3 

42,071.4» 

130, 873 

32.6 

4,2S^.K« 

1,247,808 

30.6 

38,lJa,SW 

21,004 

23.9 

517,  ft« 

100,  :r23 

20.2 

2,023,^0 

028,434 

10.0 

6,275,tk^> 

503. 890 

8.7 

6.142,'H 

3G2,  805 

9.8 

.'?,544,u« 

7m>.  (582 

9.0 

7.0U7tn« 

51,  528 

9.8 

501.  '•  -0 

427, 199 

10.6 

4, 517  if" 

274,  236 

11.5 

8,142,-1'- 

34,096 

13.0 

47\  M  « 

410,000 

22.8 

«,4.SD.:i!^ 

22::,  9»n 

14.4 

3, 2-:.\  4  t' 

58(>.400 

11.0 

6, 037. 7^9t 

129,829 

15.  G 

2, 020, 3 1» 

422, 628 

10.3 

6, 800. -J  < 

871, 250 

33.9 

29,5eo.»«> 

580. 451 

34.6 

20,(KU,:5"« 

717.  560 

29.7 

21,304,ll«) 

2, 848.  555 

sai 

1CI2,T80,0«I 

1,:{31.39.I 

30.4 

40.502,7<» 

JJ49.20O 

TAI 

31,447,500 

2,005,500  1 

34.1 

68,403.600 

1,  057, 4-22 

28L7 

30.37i20i 

nOO,  470 

39.4 

27,5*«,00« 

540,161 

4ao 

21,  €30, 080 

70,858 

35w8 

l,«a8,»i 
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Preliminary  estimates  of  the  oats  crop  of  188^ — Coutiniied. 


States  and  Territories. 


Oregon.. 
Xerada . 
( 'niorado 
Arizona. 


Acres. 


17(>,  903 

7.344 

41.  2r»o 


Yield 
per  acre. 


Bnshols. 


Jiii 


nheU 
:.'J.ti 
28. » 
29.3 


4,211,800 

212, 100 

1, 209, 000 


DakoU 

Idaho  

Montana .... 
New  Mexico 

Utah , 

Washington . 


210,  000 
:h».  450 
:!J,  200 
11,700. 
24.  OoO 
62,  540 


42.0 
:{7.4 

::7.6 

17.0 
22.7 
39.7 


0.  000. 000 
1, 140, 000 

1,  210, 000 
199,800 
546, 000 

2,480,400 


Total ,  20,322,022 


28. 1     571, 233, 400 


COTTON. 

The  cotton  area  of  the  present  year  was  planted  somewhat  later  than 
usnal.  The  prevalence  of  cold  rains  delayed  the  work  in  the  northern 
l>elt.  On  the  Ist  of  May,  when  live-sixths  of  the  breadth  shonld  be  in, 
scarcely  three-fourths  of  it  was  planted.  In  Virginia  and  Nortli  Oaro- 
lina  much  the  largest  portion  was  planted  in  May. 

The  June  returns  indicated  an  increase  of  3  per  cent,  in  the  acreage. 
The  largest  increase  was  8  per  cent,  in  Texas,  and  nearly  all  of  it  in  the 
Mississippi  Valley.    The  record  is  as  follows : 


states. 


Virginia 

North  Carolina 

South  Carolina 

(leorgia 

Florida 

A  labama 

M  iRAissippi 

I»nisiana 

Texan 

Arkansas 

T4*nneaaee 

Missonri,  Indian  Territory,  and  other  States 

Total 


1882. 

Per  cent. 

1883. 

Acret. 

Acren. 

«l,  085 

90 

55,780 

1.050,54.". 

100 

1,050,543 

1,  .587,  244 

102 

1. 6ia  9bf» 

2.  H44,  :K)5 

101 

2, 872, 74S 

260, 402 

99 

257, 799 

2,  .534.  '.\f^ 

103 

2,010,420 

2.  2:j:J,  tf44 

102 

2, 278, 621 

>->7,  .^.24 

105 

931,900 

2,»10.  iia 

108 

2.084,922 

1,110,790 

107 

1,188,545 

815, 700 

90 

807,602 

79, 793 

88 

70,218 

10,270,091 

103 

16,777,903 

The  plants  were  everywhere  reported  late  on  the  1st  of  June,  from 
one  to  three  weeks.  There  were  counties  in  North  Carolina  in  which 
only  one-sixth  to  one-third  of  the  plants  were  visible.  Frosts  on  the 
2'^(l  of  May  were  injurious  throughout  the  northern  counties.  In 
South  Carolina  cold  nights  and  drying  winds  during  May  greatly  re- 
duced vitality,  and  the  weather  of  the  1st  of  June  was  scarcely  warm 
enough  for  cotton.  Similar  causes  produced  like  effects  in  Georgia, 
somewhat  modified  by  milder  temperature.  One  correspondent  claimed 
from  personal  record  the  worst  season  for  cotton  in  twenty-seven  years* 
Notwithstanding  these  discouragements  a  fair  stand  was  reported,  me- 
ilium  vitality,  and  generally  clean  cultivation.  The  average  of  condi- 
tion was  but  little  lower  than  that  of  the  previous  year  at  the  same 
date.  There  was  nothing,  so  far,  to  make  absolutely  impossible  a  crop 
of  seven  million  bales. 

It  was  found  on  the  1st  of  July  that  condition  had  improved,  re<lac- 
ing  slightly  the  small  difference  lietween  the  ])iosent  and  the  pa^t  sea- 
son.    In  mnny  districts  excess  of  moist luc  liiid  i)roventcd  cnltivation, 
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so  that  clean  llelils  were  i'ouudonly  in  favure^l  districU  and  on  lands  of 
prompt  and  pui^liin^  cnltivators. 

The  caterpiUur  made  its  appeai-anee  on  the  14th  of  May  in  Butler 
Connty,  Alabama,  twenty  days  earlier  than  ever  known  before.  Counties 
in  Texas  reported  the  presence  of  the  caterpillar  also  in  May.  The  cat- 
erpillar  was  reported  in  Florida  in  July,  and  in  August  it«  presence 
l)e;ran  to  assume  threatening;  pix>i)ortions  in  tlie  Gulf  Coast  States.  They 
were  most  numerous  in  Central  Alabama,  abundant  locally'  in  Tex:»f 
and  troublesome  in  Louisiana,  Mississippi,  Georgia,  and  Florida.  The 
use  of  arsenic  in  various  forms  consumed  tons  of  that  poison,  with  mucb 
eft'ect  in  averting  threatened  losses.  The  boll- worm  wa«  reported  only 
at  a  few  points,  mainly  in  Texas  and  Arkansas.  The  ultimate  losi^s 
from  insect  depredations  were  not  so  heavy  as  in  mauy  former  visita- 
tions. 

It  became  apparent  in  August  that  the  crop  would  be  less  fruitful  thau 
had  been  hoped.  The  plant  had  sutfered  from  the  meteorolo^cal  vaga- 
ries of  a  peculiar  season.  It  had  been  t(^o  cold  in  May,  too  wet  in  June, 
and  too  dry  in  July.  Local  peculiarities  of  temperature  and  raiiiMl 
were  developed.  The  prolific  cotton-belt  of  Central  Alabama  had  suf- 
I'ltred  severely  from  drought,  while  the  valley  of  the  Tennessee  had  en- 
joyed seasonable  weather.  The  best  districts  of  Georgia  were  withered 
with  <lrough  t,  while  the  usually  dry  fields  of  Central  and  Southern  Texas 
showe^l  far  less  injury  from  this  cause.  At  the  same  time  rains  were 
generally  seasonable  and  sufficient  in  Louisiana,  Tennessee,  and  lii^orth 
Carolina.  During  August  the  effect  of  drought  became  very  general, 
Florida  and  Tennessee  constituting  the  exceptions ;  yet  there  were  some 
local  rains,  producing  great  variety  in  the  reports  of  the  several  comi- 
ties. 

lieports  of  October  1st  were  somewhat  gloomy,  but  frosts  were  de- 
layed and  the  weather  line  for  opening  and  picking  during  that  month, 
until  a  more  hopeful  feeling  prevailed,  and  the  November  indications 
l)ointed  to  80  i)er  cent,  of  the  crop  of  the  previous  year.  The  Decemlw 
returns  were  not  less  favorable,  fully  confiruiing  the  expectation  of  a 
crop  of  about  six  million  bales — a  result  exceeded  but  twice  in  the  his- 
tory of  the  cotton  crop.  But  the  area  is  large  and  the  yield  per  acre 
will  be  scarcely  a  medium  one. 

The  following  statement  applies  the  percentages  of  product  by  States, 
a^  given  in  the  December  returns,  to  the  figures  of  the  previous  crop: 


states. 


Virgiiiia 

N'oitU  Cai-olina 

South  Carolina 

rioorcia 

I'loiiUtt 

Alabama 

Miftftissippi 

LouUiaim 

Texas 

ArkannaH 

'J'eni»e»M*H' 

Mi'JHOuii  aud  Xndiau  Territory 

Tulal 


Estimated  prod- 
uct, 1882. 


Bales. 

24,000 
463,000 
030,000 
042,000 

62,000 
810,000 
1,064,000 
5C0,  OOO 
1, 320, 000 
697,  000 
337, 000 

42, 000 


Per  cent. 

75.0 

87.0 

7a  0 

83.0 

d.'i.O 

84.0 

88.0 

(ni.0 

00.0 

1              83.0 

102.0 
85.0 


December  n- 
torus,  1881 


18.  OK 
402,810 
47lJL80i> 
7?2.44<' 

58,^ 
680.411 

515,209 

1.183, 4« 

578,51* 

340,  :*» 

STsTW 


6,  9i7, 000 


80.4 


S.014,-i20 


There  \vili  be  another  investigation  after  the  close  of  the  picking  sea- 
son and  tlje  sliii)ment  of  a  large  portion  of  the  crop,  wbeu  the  pi^eiuse  re- 
sults of  the  harvest  may  possibl^^  be  approaehetl  more  nearly  than  has 
been  possible  hitherto. 
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OKGANIZATIOX  AND  WOKK. 

The  Division  of  Statistics  bas  a  section  of  Correspondence  and  Inves- 
tigation, a  section  of  Crop  Eetnrns  and  Records,  and  a  section  of  Rail- 
way and  Steamship  Tran8])ortation  Rates.  The  crop-reporting  system 
inclndes  a  corps  of  abont  eight  thousand  correspondents  rex)orting  from 
more  thato  two  thousand  producing  counties.  A  parallel  and  supple- 
mentary work  is  carried  on  through  statistical  agents  representing  each 
State  and  Territory.  These  agents  are  executive  officers  of  State  official 
systems  of  cropreimrting  in  the  States  where  such  work  is  organize^l, 
tiiuR  cx)mbiuing  State  and  National  organizations,  and  unifying  and  per- 
fecting the  work.  It  is  extremely  important  that  the  States  not  yet  rep- 
resented by  such  organizations  should  promptly  join  the  list  of  those 
progressive  and  advanced  States  now  engaged  in  statistical  work. 

The  inauguration  of  crop-reporting  work  in  Europe,  for  the  informa- 
tion of  American  farmers  who  depend  more  or  less  upon  the  European 
demand  for  their  cereal  and  meat  products,  has  been  attended  with  a 
good  degree  of  success,  as  an  initiatory  work,  under  the  direction  of 
our  agent  in  London,  Mr.  Edmund  J.  Moflfat. 

In  the  work  of  the  year,  for  the  annual  and  special  reports,  statements 
for  the  use  of  Congress  and  other  Depaitments,  for  conimerpio*!  boards, 
and  writers  for  the  press  and  others,  the  general  assiduity  and  accuracy 
of  the  Division  clerical  corps  is  cheerfully  commended. 

J.  E.  DODGE, 

Statifttmaii, 

Hon.  Geo.  B.  Loring, 

Commissioner*  of  Agriculture. 
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Sir:  I  have  the  honor  to  submit  the  following  summary  of  the  general 
results  obtained  by  this  division  in  the  exi>eriments  with  Sorghtim  sac- 
chdratum  during  the  present  season.  The  detailed  report  of  these  ex- 
periments I  will  submit  at  a  later  date  for  special  publication. 

AMBER    CANE    GROWN  ON   PATTERSON  FARM,  NORTHEAST    OF   WASH- 
INGTON. 

The  land  is  a  still'  clay,  with  some  gravel  on  the  high  ground.  The 
exposure  is  toward  the  southwest.  The  south  half  of  the  field  is  gently 
roAing,  while  the  north  half  is  hilly. 

The  soil  was  plowed  and  subsoiled  and  the  cane  planted  at  intervals 
during  the  month  of  May.  About  300  pounds  of  suT)eri)liosphate  were 
drilled  in  at  the  time  of  planting.  The  cane  received  the  usual  cultiva- 
tion. On  September  10  I  found  tlie  greater  number  of  seed-heads  of 
the  Early  Amber  cane  ripe  and  the  seed  quite  bard. 

A  few  of  these  canes  were  cut,  the  juice  expressed  aiiid  analyzed. 
Tlie  result  of  the  analysis  showed  a  percentage  of  9.17  sucrose  and  4.83 
of  other  sugars. 
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I II  Hititit 4ff  th'iH  (lisor^iira^n^  oatlook.  I  iletemiiiied  to  be^o  ofiei»tioDS 
at  t\ui  mill  iu  order  that  tbe  experimeuuil  season  ici^t  be  as  k>it^  ^ 

A  few  tofin  of  cane  were  broagfat  in  on  the  11th  of  Septesslier^  and  on 
the  morning  of  the  12th  I  began  milling. 

MrmoD  OF  opaaATiovs. 

Ifi  order  that  the  analyHe^  mi^t  represent  the  arera^  composition 
of  the  cancH,  the  namples  of  jnice  were  taken  directly  from  tbe  reodving- 
tartk  when  it  was  fall.  I  was  oonirinced  that  however  interesting  and 
valaable  from  a  scientific  point  of  view  the  analyses  of  selected  caDOB 
might  lie,  yet  they  conld  never  give  to  the  fimner  and  mann&ctiir» 
dat>i  n}>on  which  it  would  be  safe  to  base  the  results  of  large  field  and 
mill  o]>erations.  I  therefore  considered  it  to  be  of  first  importance  that 
the  analytical  work  should  represent  precisely  the  character  of  the 
operations  taking  place  at  the  mill. 

WKICHT  OF  CANK. 

Tlu^  canes  nnstripped  were  bronght  from  the  fields  after  tlie  seed-head^ 
with  a  part  of  the  stalk  averaging  about  15  inches  in  length,  had  been 
luitoff. 

Each  load  was  weighed,  and  in  the  calculations  for  net  weight  10  per 
cent,  was  deducted  for  the  weight  of  the  blades.  Exi>erimeuts  of  for- 
mer years  had  shown  that  this  was  the  proper  correction  to  make.  Tbe 
total  gross  weight  of  Amber  cane  brought  to  the  mill  was  740,350  jiounds. 

WEIGHT  OP  JUICK. 

The  defecating-tanks  receiving  the  juice  were  two  in  number.  In  all, 
sixty  defeciations  were  made  iu  the  large  tank  andvfive  in  the  small  one. 

The  average  quantity  of  juice  received  in  large  tank  waa  5^  gallons^ 
which,  multiplied  by  60=32,880  gallons.  The  average  quantity  of  juice 
received  in  small  tank  was  301  gallons,  which,  multiplied  by  5=1,505 
gfUlons.  In  addition  to  this  must  be  reckoned  juice  used  for  fermentation 
and  other  experiments,  which  may  be  estimated  at  1,000  gallons.  The 
total  number  of  gallons  of  juice  expressed,  therefore,  from  the  Early 
A  ml)er  cane  is  35,385.  The  average  specific  gravity  of  this  mill  juice  was 
1.0(5,  and  the  weight  of  one  gallon  8.84  pounds.  The  total  weight  of 
juic(^  expressed  was  35,385x8.84=312,803  pounds.  The  x>€rcentag6  of 
juice  to  gross  weight  of  cane  was  41.9.  The  percentage \)f  juice  to  net 
weight  of  cane  was  312,803-t-()71,715=46.60. 

A  POOR  YIELD. 

The  yield  of  juice  was  remarkably  iX)or.  This  was  due  to  two  causes, 
viz  :  ( 1 )  The  cane  was  cjooked,  broken,  and  tangled  so  that  it  was  almost 
iin)K>ssil>le  to  got  an  even  feed;  and  (2)  the  mill,  built  on  the  model  of 
mills  desigjied  for  tropical  cane,  was  not  suitecl  to  grinding  the  weak  and 
yielding  stalks  of  sorghum. 

The  mill  was  constantiy  choking,  the  canes^  after  pavssing  the  fir^t 
n>lKs,  lHHH>ming  tangleil  in  the  ^'  knite'^  and  fomting  into  a  w:ul  Uiat  wonW 
not  i>ass  tbe  stMxind  rolls. 

In  onler  to  make  the  mill  work  it  became  necessary  to  loosen  the  tbinl 
ixkll  somewhat^  auil  this  alloweti  the  canes  to  jiass  withont  snfiicienl 
pres5»uix\ 
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WEIGHT   OF   DAGASSE. 

A  %w  experiments  were  made  to  determine  the  percentage  of  juice 
expressed  by  weighing  the  bagasse. 

On  September  14,  6,700  x)oands  cane  gave  2,730  pounds  of  bagasse 
and  3,970  x)ounds  of  juice=59.2  per  cent. 

On  September  27,  after  the  rolls  had  been  opened  to  allow  more  rapid 
work,  3,420  pounds  cane  gave  1,060  pounds  of  juice=47.9  per  cent. 

On  October  1,  2,160  pounds  cane  gave  070  pounds  of  juice=40.3  per 
cent. 

On  October  3,  2,360  pounds  cane  gave  1,200  pounds  juice=50.8  per 
cent. 

On  October  5,  2,020  pounds  cane  gave  940  pounds  juice=46.5  j>eT 
cent. 

Since  all  the  juice  expressed  was  measured,  I  did  not  think  it  neces- 
sary to  continue  these  weights.  Those  that  are  given,  however,  only 
give  additional  emphasis  to  the  results  obtained  by  measuring  the 
juice. 

AVKRAGK  YIELD  OF  8IXGLE  MILUN'G. 

WiUi  a  three-roll  mill,  e8i>ecially  adapted  to  working  sorghum,  I  think 
a  yield  of  65  to  60  per  cent,  in  weight  of  juice  is  all  that  can  be  expected 
with  unstripped  canes.  In  1882  the  Lafayette  Sugar  Company,  in 
fifteen  weighings  of  cane  and  bagasse,  showed  a  yield  on  cleaned  cane  of 
05  per  cent  But  this  is  higher  than  can  generally  be  expected.  As  a 
result  of  several  years  of  observation  and  experience,  I  am  convinced 
that  the  average  yield  of  three-roll  mills  6n  unstripped  cane  of  all 
kinds  does  not  exceed  50  per  cent.,  and  often  falls  below  that  number. 
By  double  milling,  with  intervening  steaming  or  moistening  with  hot 
water,  much  better  results  are  obtained. 

Unfortunately  no  exact  data  of  the  working  of  such  mills  are  at 
hand,  and  I  can  but  reganl  as  extravagant  the  statements  which  have 
been  made  which  claim  a  yield  of  75  to  80  per  cent,  of  the  weight  of  the 
cane  milled  in  juice.  Experiments  in  this  division  have  shown  that 
sorghum  cane  contains  of  water  and  substances  soluble  therein  about 
88  per  cent,  of  its  weight. 

A  perfect  extraction  of  the  juice  by  milling,  therefore,  would  give  SS 
pounds  juice  to  each  hundred  pounds  of  cane.  It  is  needless  to  add 
that  no  system  of  milling  now  in  use  comes  near  realizing  this  ideal 
yield. 

PERCENTAGE  SACCHARINE  MATTER  EXTRACTED. 

The  671,715  pounds  Early  Amber  cane  contained  671,715 x. 88= 
591,109  pounds  of  iuice.  The  quantity  of  juice  obtained,  however,  was 
;>12,Sir>  pounds.  The  weight  of  juice  left  in  bagasse  wa«  591,109 
pounds — 312,803=278,306,  or  41.4  per  cent,  of  the  weight  of  cane. 

The  great  waste  of  saccharine  matter,  by  the  best  systems  of  milling, 
is'ji  point  that  will  attract  the  attention  of  every  one  interested  in  the 
sorghum  industry,  and  one  which  led  me  to  make  the  experiments  on 
dift'usion  described  farther  on. 

CANS  WORKED  FOR  SUGAR. 

Of  the  total  weight  of  746,350  pounds,  all  but  1 74,000  pounds  was 
worked  for  sugar.  The  quantity  of  jtrice  boiled  for  sugar  was 
572,3.50x41.9=239,814  pounds.  The  percentage  of  sucrose  in  this 
juice  determined  by  the  mean  Of  the  analyses  of  each  tank  full  was  8.77. 
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The  HU^ars  not  sucrose  (invert  sugar,  opticall3'  inactive  sugar,  and 
other  substances  reducinp:  the  alkaline  copper  tartrate),  mean  of  all  ih& 
analyses,  was  4.(K)  per  cent.  Total  8ugar8=12.77  \K'V  cent  Total 
soli(J8=I4.14  prr  e4»nt.  Solids  not  sugar8= 1.37  per  cent.  Coefficirat 
of  purity =62. 

\i  will  be  of  interest  to  compare  these  results  with  the  aitalyset^ <vf 
ri|K5  amber  canes  made  in  this  division  during  the  years  1883,  \S1,'80, 
and  '70. 

For  1H79  tlio  avcraj;«  of  Hucrose  (14th  stage)*  wai» •. .---  ---- 12.44 

For  1h71)  the  uveragu  of  other  Biifrui's  was ---- - 1.16 

For  IHHO  t  lie  average  of  sucrose  (1,127  analyses)!  was - 13.8.'i 

For  l^HO  the  average  of  other  sngain  was 1.M 

For  18H1  the  average  of  other  sucrose  (r»9  analyses)  was li».2^ 

For  18H1  the  average  of  other  sugars  was  ....I hOi 

For  JSri2  the  average  of  sucrose  was 10.+"^ 

For  1H82  the  average  of  other  sugars  was 1.33 

For  IHKi  tlie  average  of  sucro.-^  (i:J7  analyses)  was 8.T7 

For  1883  the  average  of  other  sugars  was 4,0D 

The  striking  inferiority  of  the  canes  of  this  season  is  at  once  appar- 
ent. It  appears  to  be  due  to  the  cold  season,  espe(»ially  in  August  and 
Heptoinber,  and  to  the  fact  that  the  whole  Held  was  i>ro8trateiLl  by  tbe 
storm  of  September  12  and  13,  as  the  canes  never  improved  froiii  tli^t 
time. 

To  make  crystalli/.ed  sugar  out  of  such  an  unpromijsing  juic^  waa  a& 
almost  hopeless  undertaking. 

While  I  am  sorry  that  the  i^eager  yield  of  sugar  baa  be^en  a  disap- 
])ointment,  not  only  to  you  and  the  friends  of  the  iudastry  tliroughont 
the  country,  but  also  to  this  division,  yet  I  do  not  see  bow,  with  tbe 
character  of  the  cane,  and  the  method  eiwployed,  it  could  well  have 
been  greater. 

M^NUFACTUKK. 

The  method  of  manufacture  was  an  extremely  simple  one. 

As  the  Juice  liowed  from  the  mill  bisulphite  of  lime  solution  was 
allowed  to  drop  into  it,  about  oue  qualt  to  each  100  gallons  of  juice. 

The  object  of  adding  the  bisulphite  of  lime  is  to  prevent  fermeDta- 
tion.  Kaw  sorghum  juice,  in  a  very  short  time  after  it  is  expressed^ 
will  begin  to  change  unless  some  measures  are  taken  to  prevent  it. 
Instead  of  the  lime  bisulphite  t^e  juice  may  bo  brought  at  once,  eu 
coining  from  the  mill,  into  contact  with  sulphurous  dioxide  (salphor 
i\imes). 

The  bisulphite  method  has  this  advantage,  viz,  the  quantity  of  sal* 
phur  introduced  is  nnder  complete  control,  and  can  be  varied  to  snit 
the  quality  of  the  juice  at  hand. 

Arriving  at  the  defecating-tank,{  the  juice  was  heated  to  about  &P 
to  70^  0.  (125^  to  U(P  F.).  Jhe  steam  was  then  tnmed  off  and  milk  of 
lime  (si>ecific  gravity,  15^  B.)  added,  with  constant  stirring  until  litnins 
paper  sluAved  exact  neutrality.  The  temperature  was  then  rapidly 
mistnl  to  the  boiling  point,  but  the  liquid  was  not  allowed  to  boil.  After 
five  minutes  the  scum  was  removed  and  the  l^Qnid  allowed  to  flow 
through  b;ig  Ulters  into  a  receiving-tank  below.  Thence  it  was  punii>ed 
into  a  large  conceutrator,  and  the  steam  tnmed  on  gently  so  that  the 
fiiam  would  come  nearly  to  the  top  of  the  pan.  This  foam  was  now 
swept  otf  (into  a  gutter  runniug  around  the  pan)  until  it  became  iter- 
IW'tly  white  ;uid  clean. 

•  Ag.  Kept..  1^S>.  Nl.  ]».  4r.*,».         :  Dimensions  of  tank:  Length,  59.5  inebes;  wWth, 
t  Ag.  Kt'itt. .  1>M>.  >1 ,  |>.  4tU>.  4:2  inches:  average  d«tpth  a€  jmit*^  Xi  uuibt*', 

heating  sur£M«,  7!)  feet  ^  iiicliesy  copper  pipe. 
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The  steam  was  now  turueil  oft'  until  the  foam  settled,  and  then  turned 
on  with  a  full  head,  so  as  to  at  once  throw  the  whole  niiiss  into  violent 
ebullition. 

For  this  end  the  pressure  of  the  ste^ini  ought  not  to  be  less  than  four 
atmospheres  (GO  pounds). 

The  boiling  wa^  continued  until  the  sirup  marked  20°  B,  while  still 
hot.  It  was  then  dropped  into  a  receiving-tank,  whence  it  was  sucked 
up  into  the  vacuum  pan  and  concentrated  to  449  to  45°  B. 

With  juice  of  this  kind  1  found  it  inji)ossible  to  "  boil  to  grain^"  al- 
though many  faithful  attempts  were  made.  It  was  not  difficult  to  start 
the  crystals,  but  with  a  sirup  so  poor  in  sucrose  and  so  rich  in  other 
sugars  it  was  quite  impossible  to  nourish  them.  They  all  died  of  iuani-, 
tion  before  the  concentration  was  complete. 

When  sufficiently  concentrated  the  mass  was  dropped  into  wagons 
holding  three  hectoliters  (85  gallons)  and  placed  in  the  orystaUizing 
room.  This  room  was  kept  at  a  temperature^of  44P  (3.  (lOG^  P.),  and  after 
five  to  ten  days  the  crystallization  was  complete  and  the  melada  ready 
for  the  centrifugal. 

The  sugar  made  in  this  w^ay,  while  of  course  r^iw,  nevertheless  had  a 
nice  yellow  color  and  an  agreeable  flavor. 

CANE  WORKED  FOR  SIRUP. 

The  cane  which  was  harvested  from  September  20  to  October  3,  in- 
clusive, wa«  so  very  poor  in  quality  tliat  no  attempt  was  ^lade  to  crys- 
tallize the  juice. 

The  total  weight  of  this  cane  was  174,000  pounds.  Its  content  of 
sucrose  was  6.73  per  cent.,  and  of  other  sugars  6.1(>  jier  cent. 

Percent. 

Total  Bogara 12.80 

Total  solids 13.04 

Solids  not  sugar 7G 

Coefficient  of  purity 50.00 

Since  long  experience  has  showu  that  substrfbces  other  than  sucrose 
in  solution  prevent  their  equal  weight  of  sucrose  from  crystallizing,  it 
is  apparent  that  in  such  a  juice  all  hope  of  obtaining  crystals  must  end 
in  disappointment. 

The  quantity  of  sirup  made  from  the  174,000  pounds  cane  was  1,104 
gallons..  The  weight  per  gallon  was  11.5  pounds.  Total  weight  sirup 
made,  1,104  x  11.6=12,696  pounds.  Number  of  gallons  of  sirup  per  tm\ 
of  cane,  12.7.  The  sirup  is  of  fine  flavor,  but  rather  dark  in  color,  owing 
to  using  lime  to  exa<5t  neutrality. 

NOTES  ON    RESULTS   OF  WORK. 

1.  Single  milling,  i,  e.,  pjissing  canes  through  one  three-roll  mill,  gives 
so  poor  a  yield  that  it  will  have  to  be  abaiuloned  for  sorghum-working. 
Tropical  canes  seem  to  mill  better  than  the  stalks  of  sorghum,  ami 
single  milling  of  such  canes  njay  continue  to  prove  profitable.  It  is 
evident,  however,  to  every  practical  worker  that  a  system  of  espre^sion 
which  gives  only  46  to  60  per  cent,  of  the  total  juice  of  the  cane  is  too 
wasteful  to  meet  the  continued  approval  of  farmers  and  manjifacturers. 

Double  milling  is  doing  much  to  remove  this  difficulty.  This  division 
has  made  only  a  few  exi)eriments  with  double  milling,  and  the,se  show 
a  yield  of  nearly  65  per  cent,  of  weight  of  cane.  In  the  establishments 
where  this  process  has  been  used  only  estimates  have  been  maile  of  its 
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efKeJeiR*y.  Tbe.se  estimates,  however,  may  be  wxle  of  i^  as2k.  I 
thiok^  however,  we  may  safely  say  that  double  —nim^  immmsi»  thr 
yield  of  juice  10  to  15  per  cen£ 

2.  The  soil  in  the  vicinity  of  Washington  is  not  sohmbie  to  tke  ^rofvth 
of  sorghum  cane.  It  is  true  the  yield  of  cane  this  season  is  isr  better 
than  it  has  ever  been  heretofore  since  the  Departmeikt  OBdectcwk  ex- 
]>erinientii  with  cane-raising  in  this  loeahty.  When.  ]mw«xi»^,  carc6il 
planting  and  cultivation  and  liberal  fertilizing,  eombned  witk  a  fiurir 
favorable  season  for  growth^  £ail  to  produce  ten  toss  of 
it  must  be  admitted  that  there  is  a  radical  defect  of  sofl. 
of  Washington,  however,  is  peculiarly  i^vorable  to 
springs,  warm  summers,  and  late  falls  are  all  that  tbe  pcactacii 
grower  could  demand.  A  sandy  loam  appears  to  be  the  dmxss  fiiv^ofal^ 
soQ  for  cane.  Yet,  it  should  not  be  forgoCteo  that  sorgjkma  k&  a  hardr 
plant;  it  will  grow  even  under  the  moi^t  unfavorable  eooditiQQS.  sd 
rarely  proves  a  complete  £ulure. 

3.  *Mann£M^lorers  and  intending  mannfacturns  slioold  not  base  their 
calculations  for  the  yield  of  sugar  on  working  canes  contaismg  12  pe* 
ernt.  snerooe  and  onfy  1J>  to  2  per  cent,  of  oilier  s<ig;M^!s.  I  doubt 
whether  any  field  isi  sofghum  of  10  acres  extent  has  ever  li^^n  raised 
whieh  wouM  gire  such  an  average  result.  In  the  present  >tate  of  tht' 
indmctry  it  would  be  much  safer  to  count  on  9  per  cent,  sucrose.  5  per 
cent,  other  sugars,  and  2  percent.  s<^ids  not  sugar,  as  sa  avi^age  of  tk 
crop  from  year  to  year.  Ithink  this  division  woohl  be  gnOty  of  a  great 
public  wrong  were  it  by  any  kind  of  select  ressaks  or  ^thBsia^tit 
cokmng  to  induce  capitalists  to  invest  money  where  tbev  would  be  kd 
to  expect  a  higher  return  than  tbe  actual  facts  warranted. 

The  resultsof  the  analyses  made  this  year,  poor  as  they  kire  compared 
with  those  of  former  years*  may  ncTertheless  |»ove  of  great  advantage 
to  those  who  are  i»oposing  to  practically  engage  in  the  sorghom-jqigv 
industry  by  causing  them  the  more  carefully  to  coosi^Ier  all  dbe  tliffi<*iil 
ties  which  they  will  have  to  meet. 

AXBES  CAXE  GROWS  nt  IXDULXA. 


In  ordo*  to  determine  the  induence  of  soil  and  climate  on  the  sa^if 
product  of  csme,  the  La£iyette  Sfigar  Company,  Wea»  Ind.«  engagiHi  U^ 
(ftlant  and  cultivate  fire  aeres  of  Eariy  Ambo'  cane  lor  the  Defxutmeiit 
of  Agrieultnre:  to  work  tiie  same  to  a  semi-sir^  weighing  2r>^  B.  hot; 
to  put  the  same  in  barrels  and  send  to  Wa^ingtoa,  to  be  boiled  fx 
sugar. 

The  soil  in  whidi  the  cane  was  grown  was  a  fight  sandy  loam*  widi 
gravel*  then  day  subsotL  and  quite  hilly.  On  the  top  of  the  hills  tbe 
soil  was  full  of  gravel  and  quite  unprodiiietive.  The  £khi  had  been  m 
enitivatioQ  ^leen  3rear^  BMStly  in  com*  and  had  never-had  any  ier 
tiiizer  oi  any  kind.  The  average  y»^Id  of  com  oo  the  p^tch  fuit  in 
cane  had  been  about  20  basing  per  acre.  The  grountl  was  ploir^l 
with  a  common  two-horse  plow^  and  harrowed.  The  cane-seed  wxs 
dniletl  in  row^  3^  feet  apart  on  the  od  itf  Hay.  The  seed  batl  be«'n 
{ire\-ioQsly  stei^»ed  in  teptd  water  fi>r  fe»ty-eighi  hocn^  The  plaut^ 
^i^HM4^aUy  came  up  in  a  week.  The  young  pbmts  suffered  miK*h  from 
ci4d*  wet  weather.  The  cane  received  two  hoeings*  atnl  three  pki\sriu;r* 
with  doable  sulky  cuttivacor.  There  was  a  heavy  frost  tbe  m«>rDin^  W 
M\\  ."tl^  injuring  the  young  plants  somewhat. 
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Mr.  Dulling*,  the  superintendent,  writing  under  dat^i  of  August  «J, 
ways : 

Tbc  season  lian  been  roin«rkablo  for  the  number  of  heavy  rainfalls  accompanied 
with  strong  winds,  damaging  the  cane  considerbly.  At  2  p.  ui.  this  day  the  thermom- 
eter registered  39^. 

During  the  latter  part  of  September  I  went  to  the  company's  works 
at  Wea  (West  Point  post-office),  Ind.,  to  superintend  the  working  of 
this  cane  into  semi-simp,  wliich  wa«  done  on  the  1st  and  2d  of  October. 
The  method  employed  was  the  same  as  has  been  described  for  the  cane 
here,  with  the  exception  that  the  juice  as  it  loft  the  mill  passed  through 
a  sulphur  box  where  it  was  thoroughly  mixed  with  the  fumes  of  burn- 
ing sulphur.  This  removed  the  necessity  of  allowing  the  lime  bisul- 
phite to  run  into  the  juice  as  it  left  the  mill,  and  this  chemical  was 
therefore  added  first  when  the  juice  reached  the  defecator. 

PRODUCT  OF   CANi:,  ETC. 

A  heavy  rain  and  wind  storm  on  the  night  of  September  29  had  com- 
pletely prostrated  the  cane,  and  the  wliole  of  it  was  gathered  and 
weighed  very  wet.  I  therefore  make  a  deduction  of  2J  per  cent,  for 
this  increase  of  weight. 

Tons  wet  cane 48 

L<e«8 2i per  cent « 46.8 

Tons  clean  cane •••  42 

GaUonajnice  expreseed 5,309 

Specific  gravity 7.95o  B. 

Temperatnre : 68. 8^  F. 

Weight  of  juice  expresfted 46, 932  lbs. 

Per  cent,  juice  expressed  (gross  weight  cane) 50 

Per  cent,  juice  expressed  (net  weight  cane), 56. 9 

The  mill  used  was  Squier's  No.  2,  of  Louisiana. 

The  semi-sirup  made  amounted  to  1,014  gallons,  measured  cold ;  spe- 
cific gravity,  27^  B.=1.22o.  One  gallon  therefore  weighs  10.17  pounds; 
total  weight,  1,014  gallons=10,312  pounds. 

This  semi-sirup  was  put  in  barrels  and  sent  to  Washington  by  freight. 
It  arrived  here  on  October  25,  and  was  immediately  boiled  in  the  vacur 
um-pan. 

The  crystals  were  easily  started  in  the  pan,  and  grew  to  full  size  in 
about  ten  hour's. 

The  melada  was  ready  for  the  centrifugal  as  it  came  from  the  pan, 
and  some  of  it  was  swung  directly  from  the  pan,  yielding  50  per  cent, 
of  good  sugar. 

I  did  not  succeed  in  "boiling  to  grain"  with  any  other  sirup  except 
these  two  "strikes"  from  the  Indiana  cane. 

SUGAR  OBTAINED. 

The  weight  of  sugar  obtained  from  the  Indiana  cane  was,  of  firsts, 
2,8G0  pounds.  This  gives  a  percentage  of  3.39  on  cleaned  cane  ground, 
and  G.09  i>er  cent,  of  the  weight  of  juice  expressed. 

The  result  of  the  experiment  with  the  Indiana  cane  was  in  every  way 
encoiunging,  and  served  in  a  manner  to  diminish  the  disappointment 
which  attended  the  work  in  other  directions. 

A  yield  of  over  60  pounds  of  sugar  to  the  ton  when  only  50  per 
cent,  of  the  weight  of  cane  was  obtained  in  the  expressed  juice  is  an  indi- 
cation of  what  may  be  obtained  in  the  future,  with  better  milling  or  a 
more  thorough  extraction  of  the  sugar  by  other  methods. 
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ANALYSEiS  OF  CANES,   SIRUPS,  AND  SUOARS  FROM   INDIANA  CANES. 

These  caues  were  cut,  the  leaves  and  tops  left  undisturbed,  the  cut 
surfaces  covered  with  melted  wax,  and  the  whole  wrapped  carefully  in 
l)ai)cr  and  sent  by  express  to  the  laboratory  here  for  analysis. 

Nos.  1  and  2  were  cut  the  afternoon  of  October  I  and  analyzed  Octo- 
ber 4,  having  been  three  days  on  the  road. 

No.  1  was  a  sample  of  eight  selected  canes.  No.  2  was  a  sample  of 
sixteen  canes  taken  seriatim  from  an  average  row,  and  represents  the 
cane  as  a  whole.  It  seems  to  have  deteriorated  very  little  in  transit, 
and  the  analyses  of  the  semi-sirup  go  to  show  that  the  average  of  tbe 
whole  patch  was  about  a  mean  of  the  results  of  Nos.  1  and  2. 

No.  3  was  cut  at  4  p.  m.,  October  1,  and  analyzed  Octolier  6,  at  9  a.  ni.^ 
an  interval  of  four  days  and  seventeen  hours.  The  results  of  this  analy- 
sis show  that  tlie  e^ne  had  greatly  deteriorated. 

1^'rom  this  it  api>ears  that  canes  even  carefully  prepared  and  protected 
will  not  keep  in  good  condition  longer  than  three  days  in  warm  autiunn 
wejUher. 

TABLE  OF  BESULTS. 


Indiana  canes  and  sirupe. 


No.  1.  Siiniple  of  eight  Mieeted  canes  . . 
No.  2.  Stttople  of  sixteen  average  canes. 

No.  3.  Cane  oat  October  1 

No.  4.  R«*ml-8iriip 

No.5.  S>emiMrnp .... 


Sncroae. 


Percent 
13.25 
10.73 
8..'>4 
36.76 
87.27 


OlLer  siigtini. 


Percent, 
2.  30  Qdice.) 
3. 71  (juice.) 
5-  99  (juic*.) 
9. 90  (Semi-sfmp.) 
10. 02  (Kmi-flinip.) 


SEMISIBUPS. 

NoH.  4  and  5  of  preceding  table  were  taken  from  semi-sirups  made 
October  1.  The  sirup  was  placed  in  glass-stoppered  bottles^  sealed  witb 
wax,  and  sent  by  expi'ess  to  Washington.  The  analyses  were  made 
Oetober  8.  It  appears  from  the  results  of  these  analyses  that  sorgham 
juice  can  be  boiled  quickly  in  open  pans  to  a  density  of  20o  to  25^  B. 
witii  very  little  loss  of  sugar. 

The  best  method,  however,  would  be  to  put  the  juice,  ;is  soon  as  it  is 
completely  clarified,  into  a  triple  effect  vacuum-pan,  reduce  to  2o^  B., 
and  thence  to  strike-pan,  where  the  evaporation  is  completed. 

REMARkS — SEMI  SIBUP. 

The  semi-sirup  from  the  Indian  a  cane  acfiuired  a  somewhat  darker 
color  by  remaining  three  weeks  in  barrels  than  it  hail  at  first.  It  did 
not,  however,  suffer  any  deterioration  in  its  sugar  content,  and  made  a.^ 
much  sugar  doubtless  as  it  T^rbuld  have  done  if  boiled  directly  to  graiu 
from  the  concentrating  pans. 

This  fact  is  one  which  may  prt)veof  some  importance  to  manufactu^er^' 
whose  strike-pans  are  inadeijuate  to  the  capacity  of  tlie  rest  of  the  work^s 

My  experience  conlirins  that  of  Professors  Weber  and  Scovell,  who 
last  year  stored  semi-sirup  at  their  worlis  at  Champaign,  III.,  with  sue 
cess.  Iti  such  cdses,  however,  it  is  necessary  to  be  constantly  on  the 
alert  to  guard  against  every  appearance  of  fermentation.  A  fermeiitii- 
tibn  onc<^  statted  in  a  Quantity  of  semi-sirup  would  act  like  acontaginos 
disuses  anil  ^tum  affect  evory  ftrmelitable  liquid  within  its  reach  Only 
neces?=iity,  t!iCri'l*i)lc,  should  k»tul  to  the  i^torage  of  seiid-sirup.  It  should 
be  reduced  to  uielaila  ils  sUoii  as  })tfssib)e. 
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SUGAR. 

The  sugar  made  from  tlie  Indiana  cane  was  of  a  liglit-yellow  color, 
slightly  tinged  with  green.  Washqd  with  a  little  cold  water  in  the  cen- 
trifugal it  gave  a  product  almost  white,  and  of  a  tine  tlavor.  The  crys- 
tals were  large,  hard,  and  bright,  and  such  as  would  be  most  highly, 
prized  by  refiners.  The  washed  sugar,  however,  would  need  no  retining. 
It  is  alrctidy  in  excellent  condition  for  the  table  or  the  kitchen. 

Subjected  to  analysis  the  Indiana  sugar  gave  the  following  results : 

Wa^thed  sugar, — Sucrose,  D7.27 ;  other  sugars,  .60  per  cent.. 

Unwashed  sugar, — Sucrose,  89.24;  other  sugars,  4.65  per  cent. 

DIFFUSION. 

For  many  yeare  the  process  of  diffusion  for  separating  the  sugar  from 
the  beet  cuttings  has  been  practiced  in  Europe  with  the  most  favorable 
results. 

During  the  years  1873-'74  extensive  experiments  with  diffusion  were 
made  in  Louisiana  on  the  ribbon  cane..  These  results  were  fairly  suc- 
cessful, and  showed  a  marked  increase  in  the  yield  of  sugar.  A  full 
report  of  this  work  is  found  in  a  pamphlet  by  Dr.  Otto  Krotz,  superin- 
tendeut,  printed  by  L.  Graham  &  Co.,  73  Camp  street.  New  Orleans. 

Reserving  a  more  extended  notice  of  these  valuable"* experiments,  as 
w  ell  as  a  historical  sketch  of  the  progress  of  diffusion  for  my  special 
report,  I  will  pass  at  once.to  a  summaiy  of  the  results  obtained  by  the 
experiments  undertaken. 

Ferhaps  it  might  be  well  to  mention  iflrst  of  all  that  the  theory  of 
diffiision  rests  on  the  principle  of  osmose,  i.  e.,  the  passage  of  li(iuids 
and  crystalline  bodies  in  solution  through  thin  partitions,  e,  g.,  the 
walls  of  a  vegetable  cell.  The  sugar  of  the  cane  being  held  in  solution 
in  cells,  it  is  only  necessary  to  bring  pure  water  into  contact  with  them 
to  cause  an  interchange  between  the  sugar  solution  within  and  the  pure 
water  without. 

Theoretically  the  osmose  would  continue  until  the  sugar  had  distrib- 
uted itself  equally  throughout  the  liquid,  but  in  practice  time  is  scarcely 
given  for  this  maximum  result. 

li\  after  the  first  saturation,  the  external  liquid  be  removed  and  water 
or  a  less  saturated  sugar  solution  be  again  brought  into  contact  witii 
the  cells,  another  interchange  will  take  place.  As  these  steps  continue, 
the  quantity  of  sugar  in  the  cell  becomes  less  and  less,  uutil  finally  it  is 
too  small  to  waimnt  iiny  further  eflbrts  for  it«  removal.  It  is  evident 
that  the  process  of  diffusion  could  never  remove  all  the  sugar  from  the 
cell,  for  if  ]»ure  water  be  brought  in  contact  with  it  each  tinic.it  could 
only  ixiuiove  half  of  the  total  sugar  still  remaining  iu  the  cell. 

APPAilATUS. 

The  apjiaratus  for  the  experiments  in  diffusion  I  ha<l  coiistructetl  by 
the  Colwell  Iron  Company  of  New  York.  It  consists  of  two  parts,  vij5, 
the  cane-cutter  and  the  diffusion  battery. 

THE  CANE- CUTTER. 

This  machine  consists  of  a  cast-iron  disk,  conical  in  shape,  and  carry- 
ing three  knives  shfti)ed  like  the  bit  of  a  carpenter's  plane.  The  canes 
are  delivered  to  the  cutter  by  a  forced  feed  set  to  more  at  such  a  rate 
that  the  canes  are  advanced  from  J  to  i^j  of  an  inch  during  each  third  of 
a  revolution  of  the  disk.  The  canes,  being  fed  parallel  to  the  axis  of  the 
machine^  are  struck  by  the  knives  iu  the  conical  disk  at  an  angle  of 
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about  «i5^,  i.  e.,  tbc  aDgle  of  iiiclinatiou  the  cnttiuii"  Hurfiico  of  tlic  disk 
to  tlie  axis. 

The  disk  revolves  500  to  800  times  per  miimte.  Each  revolutioii  rej)- 
resents  '^  inch  of  canes  cut.  The  rate  of  movement  of  the  canes  there- 
fore is  187  to  300  inches  per  minute.  The  knives  are  easily  detached  when 
dull  and  shai*p  ones  put  in  their  places.  I  found  that  the  knives  should 
be  ground  about  twice  a  day  and  sharpened  with  an  oil-stone  ev^erj'  two 
hours. 

The  dimensions  of  the  exi>erimental  cutter  arc : 

Diameter  of  disk feet..  2 

Thickuess  of  disk incbi^s..  IJ 

Angle  of  iuclinatioii  of  disk ^i^ 

Dianiet>er  of  shaft  of  disk inches..  "21 

Len^h  of  shaft feet..  4 

Biaiuetorof  pnlley inches..  13 

Capacity  per  ten  hours - tons..    3.5  to  4 

The  disk  was  covered  by  a  hood  so  that  the  chips  could  not  be  thrown 
into  the  room.    These  were  received  by  a  box  underneath. 

This  apparatus  at  first  gave  some  trouble  on  account  of  the  feed, 
which  was  not  properly  ari-ang:e(L  When  this  was  adjusted,  however, 
the  machine  gave  no  further  trouble.  A  canecutter,  properly  con- 
stinicted,  >vill  alfrays  have  one  advantage  over  a  cane-mill,  viz,  it  will 
be  diflBcult  to  break  it  or  get  it  out  of  oMcr.  On  the  other  hand,  cane- 
mills  are  a  constant  source  of  trouble,  and  often  by  untimely  breaking 
entail  great  loss  on  the  manufacturer. 

Inst(»ad  of  having  the  knives  shaped  as  in  the  cutter  just  describe<l, 
I  think  it  would  be  better  to  have  them  thinner.  The  thick  knife  tends 
to  break  the  chip  into  several  pieces,  in  lines  parallel  to  the  axis  of  the 
cane,  i  am  not  prepared  to  say  that  this  is  a  disadvantage.  It  cer 
tainly  exiwses  a  greater  surface  to  the  action  of  the  diffusion  juices.  It 
may,  however,  by  the  rupture  of  a  greater  number  of  cells  tend  to  de- 
feat the  idea  of  diffusion,,  which  is  percolation  through  unbroken  mem- 
branes. The  substance  of  the  cane  being  much  more  brittle  than  that 
of  the  beet,  it  will  be  found  quite  impossible  to  secure  for  the  diftusion 
process  chips  jus  i)erfect  as  the  vosettes  and  schnitzel  of  the  French  aud 
German  factories. 

CAPACITIES  OF  CUTTEE. 

It  may  be  objected  to  the  method  under  discussion  tl;at  it  would  not 
l>e  practical  to  construct  machines  to  work  on  a  large  scale,  say  JOO  to 
400  tons  of  cane  per  day.'  Judgbig  from  my  experience  Avith  the  small 
mill  and  the  experiments  carried  on  in  Louisiana,  to  which  referciKx< 
has  already  been  made,  I  would  say  that  such  an  objection  is  uoteiiable. 
For  equal  weight  of  cane  a  cutter  will,  if  properly  constructed,  be  ligbter 
and  require  less  power  to  drive  it  than  a  mill. 

I  think  that  all  cane-workers  wiU  be  glad  to  give  a  fair  hearing  to  the 
claims  of  a  machine  that  will  relieve  them  from  the  worry  and  exi>euse 
of  the  choking,  bi*eaking,  and  creaking  of  the  mills. 

THE  DIFFUSION  BATTERY.  ' 

This  apparatus  consists  of  eleven  cells  arranged  in  such  a  way  that  a 
liquid  from  any  one  of  them  can  be  transferred  to  another,  either  from 
the  top  or  bottom  of  the  cell,  at  will.  On  one  side  is  the  system  of  tulic*** 
and  valves  by  which  this  process  is  carried  on.  On  top  of  the  cells  an* 
the  openings  through  which  they  are  filled  with  the  frei»hlycut  chip.". 
Each  cell  ends  below  in  an  opening  set  obliquely  to  the  axis  of  the  cdJ 
through  which  the  exhausted  chips  are  discharged. 
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On  the  side  opposite  the  feed- valves  is  found  the  steam-supply  by 
which  the  cells  or  the  liquid  contained  in  them  can  be  heated  either 
from  above  or  below.  This  hep.ting  should  take  place  in  separate  com- 
partments, which  in  large  apparatus  are  called  calorisators. 

The  water  is  forced  through  the  cells  by  the  ordinary  pressure  of  the 
Washington  water- works,  which  is  less  than  the  pressure  of  one  atmos- 
phere. The  water  as  it  flows  to  the  cells  parses  through  a  heater  where 
it  can  be  brought  to  any  desired  temperature. 

Such  is  a  brief  outline  of  tliis  battery,  a  detailed  description  of  whicli 
will  be  found  in  the  special  report  to  follow. 

MANIPULATION. 

The  first  cell  being  filled  with  chips  and  the  openings  all  closed  ex- 
cept the  air-valve  at  the  top,  water  from  the  heater  at  a  temperatuix? 
of  60^  0.  (or  other  desired  degree)  is  admitted  through  the  bottom  of 
the  cell  imtil  it  began  to  flow  out  through  the  air-valve  at  the  lop. 
This  is  then  closed,  the  valves  changed  so  that  the  water  enters  from 
the  top  of  the  first  cell. 

The  second  cell  is  now  filled  with  the  liquid  frorji  the  first  cell  which  ha^ 
meanwhile  become  charged  with  all  the  sugar  it  is  capable  of  takin<^ 
from  the  first  chips.  The  valves  are  so  arranged  that  the  liquid  from 
the  first  cell  is  forced  out  by  the  fresh  water  entering  from  above  and 
into  the  second  cell  from  below  until  this  is  filled. 

The  third  cell  is  now  brought  into  action  iu  the  same  way,  the  fi*esh 
water  entering  still  at  the  top  of  the  first  cell,  the  valves  being  changed 
for  the  second  cell  so  that  the  liquid  from  the  first  flows  in  at  the  top 
of  the  second,  forcing  its  contents  out  and  up  through  the  third  cell.  Thi.s 
process  continues  until  nine  cells  have  been  filled  with  the  liquid,  the  one 
with  fresh  chips  always  from  the  bottom,  and  all  the  others  from  the  top. 
By  this  time  the  chips  in  the  first  cell,  having  been  treated  with  nine  sur- 
cessive  i>ortions  of  fresh  water,  have  lost  all  but  the  merest  trace  of  their 
sugar.  This  cell  is  theretbre  shut  off  from  all  the  others,  the  fresh 
water  is  turned  into  the  second  cell,  and  whila^^  the  tenth  cell  is  filling 
the  first  one  is  emptied  of  its  exhausted  chips. 

The  fresh  water  is  next  turned  on  in  the  tiiird  cell  while  the  eleventh 
one  is  filling.  Meanwhile  the  first  cell  is  prepared  for  its  second  change 
of  fresh  chips,  and  the  process  now  goes  on  regularly,  nine  cells  being 
always  in  use  and  two  being  filled  or  emptied. 

RESULTS. 

Analyses  were  made  during  the  progress  of  the  experiments  to  deter- 
mine the  completeness  of  the  extraction  and  the  character  and  quality 
of  the  (Uffnsion  juices,  and  to  compare  them  with  the  juices  of  the  same 
canes  obtained  JTrom  tlie  mill. 

The  diffusion  cells  held  18.2  kilograms  (40  pounds)  of  chips.  This 
quantity  was  weighed  and  put  in  each  cell.  The  ceU,  after  being  filled 
with  chips,  would  still  hold  nearly  22  kilograms  of  water  (48  pounds). 
The  exhausted  chips  were  found  to  have  increased  in  weight,  so  that 
each  ceUfril  weighed  nearly  22  kilograms. 

The  charge  and  discharge  of  a  cell,  therefoi^,  are  represented  by  the 
following  table  (approximately) : 

Weight  of  fresh  chips  taken kilograms.  18 

Weight  of  exhausted  chips do.-..  2i 

Weight  of  diffnsionjaice  drawn  oflf do....  "J^ 

Weight  of  waste  water  drawn  off , do....  'J*J 

Percent,  of  diffhsion  juice  to  weight  of  chips do 1*^**2 

Each  100  parts  chips  gave  of  j.nice  . .«* parts.  Iv*i 

28  A— '8.^ 
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INCREASE  IN  TOLUME  OF  DIFFUSION  JUICE  OVER  MILL  JUICTE. 

A  large  number  of  analyses  bas  sbown  tbat  tbe  totnl  content  of  juice 
in  tbe  cane  is  88  (nearly) ;  of  tbis  amount  about  75  are  extracted  by 
ilifil'iision. 

Wbence  it  follows  tbat  a  mill  wbicb  would  extract  as  mucb  of  tbe 
saccbarine  matter  as  difiPnsion  would  give,  for  eacb  100  parts  of  csaie^ 
75  of  juice ;  by  diffusion,  each  100  parts  of  cane,  122  of  juice.  Thus, 
100  parts  of  mill  juice  would  be  represented  by  165  parts  of  diffusion 
juice.  Tbe  amount  of  evaporation  required  for  diffusion  juice  is  there- 
fore a  little  more  than  one-half  greater  than  for  juice  from  the  mill. 

I  regret  that  tbe  delay  in  securing  tbe  diffusion  apparatus  did  not 
allow  me  time  and  cane  to  finish  tbe  investigation  with  this  interesting 
method. 

Let  us  take,  therefore,  for  an  illustration,  a  cane  containing  12  per 
cent  of  sugar : 

100  kilograms  of  this  cane  contains  sngar kilograms.  1*2 

Lose,  5  percent do l».5 

Sngar  obtained  by  diffusion do....      9.5 

Per  cent,  obtained  by  difinsion 80 

To  illustrate  this,  I  will  say  tbat  analyses  made  of  the  exhausted  chijis 
and  of  the  waste  water  showed  tbat  only  one-half  of  1  per  cent  of 
sugar  was  lost  in  the  process  of  diffusion.  In  other  words,  for  a  cane 
containing  12  per  cent  of  sugar,  11.5  per  cent  were  secured  by  tiiis 
process,  or  95  per  cent  of  the  total  amount.  On  the  other  hand,  ealcn- 
lations  based  on  weight  and  richness  of  juice  of  diffusion  compared  with 
juice  from  the  mill,  showed  that  only  85  per  cent,  of  the  saccharitie  mat- 
ter was  recoTcred.  This  discrepancy  arises  either  from  fault  of  the 
analytical  process  or  from  mistake  in  tbe  weights  of  cane  used  ami 
juices  obtained.  My  attention  was  not  calleil  to  tbis  discrei)ancy  in 
time  to  investigate  it  and  determine  its  real  origin. 

I  think  it  safer,  therefore,  in  view  of  tbis  uncertainty,  to  make  the 
lower  results  the  basis  f)f  any  practical  work.  I  will  give,  however,  a 
sample  of  the  results  obtained  by  analysis : 

100  kilograms  of  cane  contained  of  juice kilograms.  89 

Obtained  by  mill do ^ 

Percent,  obtained  by  mill 55 

Percent,  of  sugar  obtained  by  mill - .,  0.6 

Per  cent,  of  sugar  obtained  by  diAusion y.'i 

Per  cent,  of  sugar  gained  by  «lilVuHiuu :*.:) 

Per  cent,  of  sngar  gained  to  total  sugar 24 

Thus,  allowing  a  liberal  b)8s  of  sugar  in  diffusion  and  taking  a  fair 
average  result  of  single  milliug,  we  find  a  gain  of  *J4  per  cent  in  sugar. 

I  will  compare  this  theoretical  result  with  one  obtuincKl  in  actual 
pi'actice : 

EXPEIiraENTS  IN  DIPFUSION. 

« 

RUN  OP  NOVEMBER  9,   IBcT^J. 

Cane  diffuscil kilograms.  990 

Juice  obtained , <io 1,210 

Waste  water do 1,210 

Pulp - do....  1,210 

Sucrose  in  difi'usion  juice percent.  4.W 

'Other  sugars  in  diffusion  juice do 2.12 

Total  sugars  in  diffusion  juice * do 6.8f» 

Total  sugars  obtaintHl kilograms.  82.^ 

Sucrose  in  pulp .percent.  .87 

Other  sugars  in  pulp do....  .06 


EXPERIMKNTS   WITH   SOKGUUM   CANE,    1883.  435 


Sucrose  in  waste  water per  uout 

Other  Hugai'H  in  wa«t©  wutvr do , . . 

Total  su^xai'H  in  pulp  au«l  \v;i.ste  w.it'T do... 

I'otal  sujvai'S  lost kilo^Xia"*'* 

Total  sugars  in  OlK)  kilograms  of  laiM* do... 

Total  sugars  obtained ^ per  cent 

Total  sngars  lost do . . . 


.07 
.07 
.4:1 

s^.'il 

WX  1)7 


It  is  tlins  seen  tliiit  out  of  100  ])in ts  of  sn;:rnr  in  tlie  cane  on  >«\>vein- 
ber  9,  93.97  parts  were  obtiiiiied.  Compare  with  this  the  result  of  the 
theoretical  mill-work : 

Weight  of  juice  from  9[iO  kilograms,  50  per  cent kilograms .  4115 

Weight  of  juice  not  obtained do....  380 

Juice  and  saccharine  matters  extracted per  cent.  57.3 

Total  sugars  in  990  kilognituK  of  cane .^ do....  88.21 

Of  which  obtained  by  tlie  mill do....  54.85 

Total  sugars  lost.* do....  33.1% 

Total  sugars  obtained do 62.39 

Total  sugars  lost do 37.61 

Total  sugars  lost  by  diffusion do 6.03 

Net  gain  by  difiusion * do 31. 58 

It  api>ear8  from  the  data  of  the  analytical  work  that  the  gain  in  sugar 
by  diffusion  over  onlinary  milling  is  from  25  to  30  per  cent.,  and  over 
double  milling  from  15  to  20  per  cent. 

Until  November  14  I  was  unable  to  use  the  small  vacuum-pan  which. 
I  had  procured  for  these  experiments,  and  therefore  the  results  in  masse 
otiite  and  sugar  could  not  be  kept  sepamte. 

On  November  14  I  obtained  the  following  data: 

Diffusion  juice,  November  14. 

ANALYSES. 

specific  gravity  ...••• 1.0406 

Sucrose percent.    6.04 

Other  sugars do....    2.16 

Purity do....  67. 5 

Total  solids do....     9.05 

MILL  JUICE,  SAME  CANE  AND  DATE. 

Specific  gravity 1.065 

Sucrose per  cent.  9.95 

Other  sugars - ^ do....  3.29 

Purity do 64.4 

Total  solids do....  15.13 

MASSE  ciiiTK  oin  AiNKi)  (196.4  kilograms). 

Sucrose percent.  52.50 

Other  8Ugtu*8 .* do 20.85 

Weight  of  chips  diftused kilograms..  1,596 

Weight  of  Juice  obtained do l,i>29 

Weight  of  HU(;roHe  in  mdBHC  citite do 103 

Percentage  of  mdsse  culte  t,o  cane , 12. 28 

LOSS  OF  SUGAR. 

Tlie  pulp  from  the  1,596  kilograms  of  cane  weighed  1,929  kilograms. 
It  con tai fifed  .12  i)er  cent,  of  sucrose  and  .00  per  cent,  of  other  sugars. 
Then  1929x.(K)18=3.47  kilograms  of  sugar  lost  in  pulp. 

The  waste  water  from  the  above  weighed  1,929  kilograms.  It  con- 
tained .01  per  cent,  of  sucrose  and  .07  percent,  of  other  sugars.  Then 
1929  X  ;0008=  1.54  kilogmnis  of  sugar  lost  in  waste  water.  Total  loss  in 
both,  5.01  kilograms. 

The  masse  cuite  obtained  is  well  crystalized,  but  the  crystals  are  so 
small  and  the  proportion  of  gum  present  so  great,  that  I  have  not  been 
able  to  purge  it  in  the  centrifugal.  J  shall  allow  it  to  stand  for  some 
time  in  a  warm  toom  and  make  another  trial. 
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Another  trial  was  made  on  Tuesday,  XoTembo*  20,  of  tbe  same  Idnd 
of  cane  as  above  (Link's  Hybrid),  which  had  been  frosen  on  the  preced- 
ing Thnrsday,  and  left  since  that  time  lying  in  tbe  yanL 

BUN  OP  XOTKXBU  90,  1883. 

Chips  diffiuied 1,417.8 

Juice  obtainetl — ......  1,738 

Pnlp  obtained 1,736 

Wa«te  water  obtained ..  1,738 

8emi-«imp  obtained - -.-.......-....  276,3 

Ma»9eetiUe .. .  lS7,d 


jNff/jrtef,  y<fremher  20, 1863. 

0 

PKR  CKNT.  OP  SUCBOSB. 

Perost 

Cbh>» 7.fi? 

DifTu won  j nice  ..,.- 5^63 

Pnlp ;..    O.10 

Wants  water a<J36 

Hemi-simp -...^-. 28.94 

2Ias9ecuite •. 4^.g{ 

FEB  CEXT.  OF  OTUEE  SUGARS. 

Per  ccbL 

Chipi! -' 2.:^ 

DifiuHioD juico i.jO 

Pulp 0.06 

Waste  water 0.<)5 

SemiHiirup li..>: 

Masse  cuite 212.10 

RESULTS. 

PercuDtape  of  masse  cuiU  to  cane  dilVu«e<l in.n 

Total  weigbt  sugar  io  dlfliiHion  juice  (l,r38x.0813) kilograms..  II7.TI 

Total  weight  sugar  in  pulp  (l,7:«x.001G) do ITT 

Total  weight  sugar  iu  wante  water  ( 1,738 X. 00053) do O.iW 

Total  weight  Kugar  iu  cauo  (117.71 -f5i.77+.i>2) -do 121. ♦» 

Total  loss  in  dilt'nsion do .1*3 

1^88  iu  diflusiou per  cent..  'X0\ 

Total  weight  sugar  and  semi-sirup  (276.3x.4152) kilograms..  114. 7i 

Loss  duriug  eva]M>ration  to  semi-sirup  (117.71 — 114.72) do Itf? 

This  loss  was  dne  to  wastage,  scum,  and  especially  to  the  sedinieut 
and  gum  separated  during  defecation  and  which  could  not  be  filtered, 
^nttc  a  quantity  of  the  juice  was  lost  in  this  way. 

UASSB  CUFTE.   • 

Total  weight  masse  cuile kilograms..  157.8 

Total  weight  sugar  in  masse  chite  (157.8x.7079) do Ill  PI 

Loss  in  reduction  from  semi-simp  to  masse  cuite  (114.72—112.01) do 2.71 

The  total  loss  of  sugar  during  evaporation  was.  2.99+2.71=5.70  kilo- 
grams, or  nearly  5  per  cent,  of  the  total  weight  of  the  mtuse  cuite. 

This  practical  result  is  in  harmony  with  the  experience  of  the  best 
sugar  manufacturers,  who  always  alk>\r  for  5  i)er  cent  loss  in  boOing. 

The  practical  results  of  the  diffusion  process,  in  so  far  as  they  can  be 
determined  by  operations  in  a  small  way,  are  satisfactory,  and  warraut 
the  trial  of  the  process  on  a  much  larger  scale. 

The  experimental  work  has  given  many  valuable  suggestions  concern- 
ing the  process,  relating  to  time  the  liquid  should  remain  in  each  cdl, 
the  temperature  at  which  it  should  be  worked,  and  other  less  important 
matters. 

While  I  do  not  regard  the  few  experiments  of  one  season  as  sufficient 
to  definitely  determine  any  of  the  problems  of  diffusion,  yet  I  may  say 
that  a  few  facts  seem  \io  \y^  ^teaA^  \vretty  well  established.    It  muist  be 
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remembered,  however,  that  the  data  gathered  from  working  a  model 
eauQot  always  be  relied  oti  when  the  machine  is  operated  on  a  large 
scale.  Therefore,  many  of  the  results  of  experiment  may  be  materially 
modified  by  large  operations. 

So  far  it  appears  that  the  best  temperature  for  working  lies  between 
44P  and  60<^  C.  Below  this  limit  the  sugar  does  not  appear  to  be  well 
extracted;  above  it  the  juice  becomes  colored,  and  the  st4xrch  and  gums 
rapidly  increase. 

The  purity  of  diffusion  juice  obtained  between  the  temperatures  of 
4()o  and  60^  is  great,  and  leaves  little  to  be  accomplished  in  the  defecator. 

In  many  of  the  analyses  the  total  solids,  less  ash,  were  but  little 
greater  than  the  total  sugars,  and  this,  too,  with  cane  remarkably  poor 
in  sugar  and  remarkably  rich  in  other  substances. 

The  only  canes  I  had  to  work  by  diffusion  were  of  the  red-top  and 
Links  hybrid  varieties.  The  former  was  deficient  in  sucrose  and  the  lat- 
ter rich  in  gums.  ' 

RELATIVE  COST  OP  DIPFUSION  AND  MILLINa. 

It  cannot  be  denied  that,  in  a  small  plant,  sucha^s  the  apparatus  T  used 
for  these  experiments,  the  cost  of  procuring  thfe  diffusion  juice  is  far 
greater  than  for  juice  from  the  mill.  In  a  large  plant,  however,  work- 
ing firom  150  to  300  tons  per  day,  the  difference  in  cost  would  not  be  so 
marked.  ^Nevertheless  I  think  with  a  diffusion  battery  in  cells  the  cost 
of  working  will  always  be  greater  than  for  a  niill  using  the  same  amount 
of  cane. 

There  is,  however,  a  machine  called  a  "continuous  diffuser,"  which 
removes  this  objection  of  extra  expense.  One  of  the  best  forms  of  con- 
tinuous diffuser  is  the  system  invented  by  Mr.  Perret,  of  France.  In  this 
machine  there  is  a  continuous  transition  of  the  chips,  they  moving  in 
one  direction  and  the  diffusion  liquid  in  the  opposite.  This  device  is 
said  to  work  excellently  with  beets,  and  there  is  no  reason  why  it  should 
not  do  equally  as  well  with  cane. 

My  experiments  have' been  so  successful  as  to  merit  a  trial  of  diffusion 
on  a  larger  scale.  I  recommend,  therefore,  that  Congress  be  asked*  to 
appropriate  a  sufficient  sum  of  money  to  give  this  system  a  thorough 
trial.    I  will  allude  to  this  subject  again  in  ther  general  summary. 

EXPERIMENTS  WITH  DEFECATION. 

To  remove  from  the  juices  of  sorghum  cane  the  substances  not  sugar 
is  the  second  great  problem  in  sugar-making.  We  find  in  the  mature 
sorghum  a  plant  nearly  as  rich  in  sucrose  as  the  average  sugar-beet  of 
Europe,  and  containing  two-thirds  as  much  of  it  as  the  sugar-cane  of  the 
tropics.  Why,  then,  is  the  probletA  of  sugar-making  from  it  so  hard, 
and  why  has  so  little  sugar  been  successfully  made  t ,  The  answer  to  this 
question  is  twofold. 

(1)  The  sorghum  cane  contains,  beside  sucrose,  another  sugar  or  other 
sugars,  which  are  not  crystallizable  in  the  ordinary  way.  This  substance 
is  a  peculiar  one.  It  is  sweet,  it  has  a  reducing  action  on  certain  metallic 
salts,  notably  those  of  copper  and  mercury.  In  these  respects  it  re- 
sembles sucrose  (in  sweetness)  and  dextrose  (glucose)  (in  reducing  effect). 
But  it  differs  firom  both  of  these  sugars  and  from  the  invert  sugar  made 
irom  sucrose  in  being  optically  inactive,  while  sucrose  and  dextrcxse  turn 
the  plane  of  polarized  light  to  the  riglit  fin  different  degrees),  an<l  in- 
vertose  (at  certain  temperature)  to  the  left,  the  "otl^er  sugars'',  in 
sorghum  do  not  have  any  or  very  little  influence  on  it.  To  disitinguish 
this  variety  of  sugar  from  the  other  forms  it  might  be  called  anoptose. 


\, 
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Experience  ban  shown  that  thin  su^ar  acts  on  sucrose  Hke  manj  a 
mineral  substance  and  or|2:anic  bodies,  i.  e,j  it  prevents  nearly  or  quite 
its  own  weight  of  sucrose  Irom  crystallizing. 

(2)  In  addition  to  this  sngar^  sorghum  jiuces  contain  a  notable  quan- 
tity of  mineral  matter  i(ash),  some  starch,  and  j^erliaps  traces  of  other 
hydrocarbons,  albuminoid  bodies,  chlorophyl,  acids,  &e.  All  of  theae 
iKKlies  are  active  in  preventing  sucrose  from  crystallizing. 

Thus  it  happens  that  the  extraction  of  the  sucrose  from  sorghum  juices 
is  often  difficult  and  sometimes  impossible  by  any  of  the  ordinary 
methods. 

The  object  of  defecating  the  juice  is  to  remove  as  much  of  these  db- 
turbing  substances  as  ]  o  ^sible.  Two  reagents  stand  prominently  above 
all  others  which  have  b^n  i)repared  for  the  purpose.  These  are  lime 
and  sulphuious  dioxide.  These  two  reagents,  aided  by  heat,  are  capa- 
ble of  removing  a  great  deal  of  the  objectionable  matters  present  in 
sorghum  juices.  In  the  ^ork  at  the  large  mill  this  year  these  were  the 
only  def&cating  reagents  I  used. 

Snlplmrous  acid  is  used  in  two  ways:  (1)  It  is  either  ii^jected  into  the 
juice  (or  in  some  other  way  mixed  with  it),  or^else  (2)  combined  with 
lime  and  added  in  the  form  of  lime  bisulphite.    The  latter  methoil  is 
easiest  and  is  the  one  which  I  employed  here.    In  working  the  Indiana  , 
amber  both  methods  were  combined. 

MIXING  SULPHUROUS  DIOXIDE  (ACID)  WITH  THE  JUICE. 

(1.)  Tlie  sulphur  is  burned  in  a  suitable  furnace,  and  the  fames  con- 
ducted into  a  box  6  to  8  feet  high.  This  box  has  perforated  shelves. 
The  juice  entering  at  the  top  of  the  box  pours  from  one  shelf  to  another. 
The  sulphur  fumes  are  drawn  upward  by  a  flue  at  the  top  of  the  box 
and  are  thus  brought  into  intimate  contact  with  the  juice. 

(2.)  The  sulphur  is  bnmed  as  before,  and  the  fumes  conducted  into  a 
tight  box  furnished  with  a  revolving  paddle.  The  juice  firom  the  mill 
entering  this  box  is  beaten  into  a  spray  and  thus  thoroughly  exposed 
to  the  gas. 

Having  tried  both  the  above  methods  I  much  prefer  the  second  one. 

(3.)  The  fum^  of  the  burning  sulphur  are  forced,  by  a  pomp,  through 
fine  holes  in  the  end  of  the  delivering  tube  (or  in  a  coil),  in  minute 
bubbles,  into  a  tank  containing  the  juice. 

Although  I  have  never  given  this  method  a  practical  trial,  I  am  of 
the  opinion  that  it  is  the  best  of  the  three. 

MANIPULATION. 

Following  is  the  method  of  defecation  which  was  employed  in  the 
mill  work  during  the  present  season : 

'  The  bisulphite  oMime  solution  (specific  gravity  10^  B.)  was  run  into 
the  juice  as  it  came  from  the  miU.  The  average  amount  added  was  4 
liters  to  each  20  hectoliters  of  juice  (1  gallon  to  500). 

The  proper  amount  of  juice  having  been  coUepted  in  the  defecator, 
the  steam  was  turned  on  and  the  temperature  raised  to  660-70^  C. 
Cream  of  lime  (specific  gravity  15^  B.)  was  then  ailded  with  constant 
stirring  until  the  juice  was  exactly  neutral  to  litmus  paper.  The  ipian- 
tity  of  lime  required  of  course  varied  with  the  quality  of  the  cane.  Tlie 
average  amount  was  a  little  greater  than  quantity  of  bisulphite  us<*tl. 

As  soon  as  the  juice  was  neutral  it  was  rapidly  raised  to  the  lM)iling 
l)oint,  but  was  not  allowed  to  boil.  After  fiYe^  minutes  the  scum  was 
removed  and  the  juice  allowed  to  pass  into  the  receiving-tank  beiow 
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through  bag  filters.    In  this  way  a  clear  juice  was  obtained,  of  a  bright 
amber  color  and  of  an  agreeable  taste. 

LIME. 

This  reagent,  used  as  above  indicated,  has  a  most  salutary  effect  on 
the  Juice.  It  (*ombiues  with  the  free  acids  of  the  juice,  forming  mostly 
insohiblo  eomiionents,  which  readily  subside  or  are  easily  filtered  oil'; 
it  helps  to  juecipitat^  and  reuiove  the  albuminous  substances  ])resent, 
and  in  other  ways  to  purify  the  juice. 

OTHER  REAGENTS. 

All  costly  substances  like  taunin  and  caustic  ])otash,  all  poisonous 
substances  like  lead  and  alum,  I  pass  over  as  being  at  pi*esent  inap- 
l>licable  in  a  practical  way. 

OTHER  EXPERIMENTS  IN  DEFECATION. 

In  addition  to  the  above  defecations  made  in  the  course  of  manu- 
facture, 1  made  an  extended  series  of  experiments  with  the  method  of 
defecation  used  in  Europe  on  tlie  juices  of  the  beet.  These  experiments 
were  under  the  inunediate  charge  of  an  assistant  who  has  had  large 
experience  in  beet-sugar  factories  in  France. 

The  method  consists  essentially  in  first  adding  a  large  quantity  of 
lime  to  tlie  juice  and  afterwards  removing  it  by  the  injection  of  carbonic 
acid. 

The  result  of  these  experiments  was  most  flattering.  In  many  cases 
the  coefficient  of  purity  was  considerably  raised,  and  in  all  cases  the 
defecated  juice  was  bright  and  clear,  and  of  ^  reddish-yellow  tinge. 
This  coloration  is  due  to  a  slight  decomposing  effect  which  the  lime, 
even  in  the  cold,  has  on  the  anopto^e,  forming  with  it  dark  and  bitter 
decomposition  products.  This  deepening  of  color,  however,  does  not 
att'ect  the  value  of  the  process  for  sugar-making,  although  it  would  be 
an  objection  if  sirup  alone  was  the  object  of  manufacture. 

A  few  results  will  show  the  workings  of  the  method.  The  analyses 
in  detail  wiU  appear  in  the  forthcoming  special  report. 

No.  1.  A  mill  juice  with  a  coefficient  of  purity  of  61.60,  after  treat- 
ment, as  indicated  above,  had  this  number  raised  to  69.12.  In  the  same 
juice  the  percentage  of  albuminoids  before  defecation  was  4.22  and 
after  defecation  3.42. 

No.  2.  A  diffusion  juice  before  treatment  had  a  purity  coefficient  of 
59.67  and  after  of  59.79.  In  the  same  juice  the  percentage  of  albuminoids 
before  treatment  was  4.06  and  after  treatment  3.63. 

In  most  cases  the  treatment  of  the  diffusion  juices  gave  somewhat 
better  results.  In  nearly  all  cases  the  relative  amount  of  anoptose 
to  sucrose  was  diminished,  showing  that  a  small  i)ortion  of  it  was  de- 
stroyed by  the  excess  of  lime. 

In  general  I  may  say  that  this  method  of  treatment  succeeds  better 
with  mill  than  with  diffusion  juices,  and  for  the  obvious  reason  that  the 
former  have  more  impurities  that  can  be  removed  by  lime  than  the 
latter. 

GENERAL    CONCLUSIONS, 
SMALL  MILLS. 

The  prevalent  idea  that  each  farmer  will  become  his  own  sugar-maker, 
and  that  sorghum  cane  is  destined  to  furnish  that  supply,  I  do  not 
hesitate  to  prouounce  erroneous.    For  nearly  thirty  years  such  experi- 
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ments  have  been  carried  on  bjr  farmers  tbronghout  the  middle  aod 
northern  parts  of  the  country,  and  yet  no  success  has  attended  them. 
In  many  cases  even  the  sirups  made  in  this  small  way  are  far  Irom  beini; 
])a1atab]e.  They  often  contain  the  acids  and  other  impurities  of  the 
juice,  and  have  an  acrid,  unpleasant  taste.  The  successful  manufacture 
of  sorghum  sugar  presents  greater  difficulties  than  the  working  of  the 
sngar-l)eet.  In  this  there  is  only  one  sugar,  viz,  sucrose,  and  its  sepa- 
ration is  not  hindereil  and  prevented  by  large  quantities  of  its  uncrys- 
tallizable  kindred.  Three-quarters  of  a  century  have  placed  the  maun* 
facture  of  beet-sugar  on  a  paying  basis,  but  have  not  brought  it  to  its 
limits  of  perfection.  The  northern  sugar  industry  in  this  country  is  yet 
in  its  infancy,  and  it  is  not  strange  that  its  methods  ai*e  still  crude  and 
unsatisfactory.  It  seems  that  the  advocates  of  the  industry  have  oftei! 
had  more  zeal  than  knowledge,  and  I  have  noticed  that  with  increasing 
exi)eriwice  the  prophecies  of  experts  have  grown  less  extravagant.  If  the 
success  of  small  mills  has  been  almost  none,  it  does  not  follow  that  that 
of  large  ones  has  been  great.  But  one  thing  the  large  factories  have 
sliown,  i,  e.y  that  sugar-cane  can  be  made,  how  profitably-  or  unproiit- 
ably  cannot  be  said.  The  factories  at  Eio  Grande,  N.  >T.,  Champaign,  111. 
Sterling  and  Hutchison,  Kans.,  have  made  sugar  this  year  perhaps  in  all 
:i  million  pounds.  But  a  million  x>ounds  is  a  small  contribution  to  the 
sugar  consumption  of  the  country,  and  the  time  appears  still  distant 
when  the  United  States  will  make  its  own  sugar.  Near  large  factories 
farmers  may  make  their  own  sugar  by  raising  a  few  acres  of  cane  and 
exchanging  it  at  the  factory  for  sugar.  Cane  that  will  produce  60  pounds 
to  the  ton  ought  to  yield  the  farmer  35  pounds  pf  sugar.  The  other  23 
pounds  and  Uie  molasses  would  pay  for  working,  and  yield,  I  think,  a 
fair  profit.  Under  these  most  favorable  conditions  the  farmer  would  get 
350  pounds  sugar  i)cr  acre.  I  do  not  know  of  any  other  way  in  which 
he  can  get  that  much  sugar  out  of  an  acre  of  sorghum  cane.  I  do  not 
write  in  this  manner  to  discourage  efforts  to  make  sugar  profitably  in  a 
small  way.  If  such  a  method  could  be  devised  it  would  certainly  be  a 
great  advantage  to  our  flEUiners.  The  cost  of  the  sugar  for  a  farmer's 
iamily  is  one  of  the  chief  expenses  of  the  household,  and  often  takes  so 
much  of  his  available  cash  tnat'ho  finds  it  difficult  to  raise  money  to  pay 
his  taxes. 

If  large  factories  are  started  throughout  the  country,  the  farmer  may 
find  it  profitable  to  cultivate  cane  and  sell  it  to  the  manufacturer.  What 
price  should  be  paid  for  canes,  and  how  their  value  should  be  determined, 
are  questions  which  the  ordinary  experience  of  commerce  will  answer. 
The  whole  question  is  yet  9ubjudice^  and  only  ignorance  or  egotism  could 
be  pardoned  for  answering  it  either  for  the  present  or  the  future.  The 
small  sorghum  factories,  with  their  crude  sheds  and  mills,  and  often 
cruder  methods  of  concentration,  will  continue  to  dot  the  landscape  of 
tbe  central  and  northern  belt  of  States,  and  the  products  of  tliese  estal>- 
lishments,  when  made  by  intelligent  direction,  will  continue  to  be  valu- 
able. 

LABGE  FACTOBIES. 

The  chemist  and  the  skilled  laborer  are  the  Moses  and  Aaron  who  are 
to  conduct  the  sorghum  hosts  out  of  the  wilderness,  where  it  seems  tiiey 
are  to  wander  for  forty  years.  Only  t3ie  large  establishments  can  witli 
economy  employ  them.  It  requires  as  ranch  chemical  science  and  os 
much  skilled  labor  to  work  one  ton  of  cane  into  sugar  as  it  does  a  thou- 
sand. Moreover,  sugar  machinery  is  expensive.  The  boilers  and  engines 
must  be  large  and  of  the  best  quality.    Tlie  mills  and  difinsers  are  heavy 
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and  expensive.  Then  come  the  open  evaporators,  the  double  and  triple 
ctt'ect  and  strike-vacuum  pans,  with  their  i)ump8  and  appurtenances. 
Then  the  sugar  wagons  and  centrifugals  are  not  to  be  forgotten.  If 
animal  cbar  is  employed  it  requires  additional  and  Expensive  apparatus. 
Counting  every  expense,  excei)t  the  cost  of  land,  the  capital  required  to 
work  ten  thousand  tons  of  cane  per  season  will  not  fall  much  short  of 
$75,000,  and  may  exceed  that  sum  if  strong,  permanent  buildings  are 
erected. 

WILL   IT  PAY? 

Few  persons  are  willing  to  engage  in  the  sorghum  business  from  mere 
sentiment.  Those  who  go  into  tlie  business  have  a  reasonable  hope  of 
success.  The  question,  "Has  it  paid!''  can  almost  be  answered  in  the 
negative.  It  is  true  that  some  small  profits  have  been  made  in  the 
manufacture  of  sugar,  but  the  business  is  too  young  to  be  pronounced 
absolutely  profitable.  After  carefully  considering  all  the  testimony 
accessible,  I  do  not  hesitate  to  say  that  there  is  considerable  risk  of  loss 
in  sorghum-sugar  factory  investments  as  the  business  is  now  carried  on. 
Tlie  present  process  is  a  wastefiil  one.  This  waste  occurs  everywhere 
,  in  milling.  It  is  also  found  in  the  scums  and  sediments,  in  the  seed  and 
bagasse.  At  Rio  Grande,  however,  the  scums  and  sediments  are  pre- 
served and  used  for  manure.  They  make  a  fertilizer  that  is  but  little 
inferior  to  guano.  The  bagasse  is  put  into  the  pig  pens,  where  it  is 
soon  transformed  into  a  valuable  manure.  The  seed  is  carefully  pre- 
served and  fed  to  the  hogs.  In  many  other  places  the  scums  and  sedi- 
ments are  largely  allow^  to  run  to  waste  or  given  away,  the  bagasse 
is  burned,  and  the  seed  allowed  to  rot  in  the  field.  All  these  little  leaks 
together  make  quite  a  loss.  It  is  certainly  wasteful  to  burn  the  bagasse. 
At  Champaign,  111.,  where  they  have  the  best  bagasse  furnace  in  the 
north.  Professor  Weber  told  me  that  they  did  not  save  more  than  25 
per  cent,  of  coal.  The  bagasse,  if  not  used  for  a  manure,  will  make  a 
good  quality  of  paper. 

I  hav^  this  year  made,  in  a  small  way,  from  dififusion  chips,  a  most 
excellent  article  of  paper  pulp,  nearly  white,  and  quite  tough.  I  think 
it  would  make  a  fair  article  of  print  paper.  When  experience  has 
taught  us  to  save  all  that  is  now  wasted,  and  diffusion  has  succeeded 
in  extracting  practically  all  the  sugar,  I  think  we  may  safely  say  that 
the  business  will  pay. 

In  conformity  with  the  instructions  you  gave  me  at  the  beginning  of 
the  work  this  year,  I  have  sought  to  be  simply  an  investigator.  I 
desire  that  all  who  study  the  general  results  obtained  shall  judge  them 
without  bias.  It  is  easy  for  the  enthusiastic  advocate  to  find  encour- 
agement in  the  most  disheartening  fact«,  while  the  prejudiced  opponent 
can  see  nothing  hopeful  in  the  most  flattering  results. 

MOLASSES. 

There  is  still  another  factor  in  the  sorghum  problem  which  must  not 
bo  left  without  attention.  If  the  production  of  sugar  from  sorghum 
should  prove  profitable,  it  is  certain  that  the  industry  will  rapidly 
spread,  and  the  production  of  sugar  increase  until  it  equals  the  demand 
of  the  country.  The  history  of  the  progress  of  the  beet-sugar  indus- 
try in  France  and  Germany  teaches  us  that  this  ^vill  be  the  event 
which  is  certain  to  occur.  When  this  happens  the  product  of  molasses 
will  be  enormous,  far  greater  than  the  demand  of  ordinary  (!onsumption 
will  dispose  of.  On  account  of  the  large  percentage  of  uncrystallizable 
BU^r  which  the  sorghum  juices  now  contain,  the  yield  of  molasses  in 
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the  manufacture  will  be  far  greater  thau  \ritli  the  cane  of  the  tropica 
or  the  beet  of  the  temperate  zones. 

As  I  have  already  shown,  the  proportion  of  uncrystallizable  to  crys- 
tallizable  sugar  in  the  sorghum  sap  is  about  one  to  three.  This  sugar 
prevents  nearly  an  equal  weight  of  sucrose  from  crystallizing.  By  the 
methods  in  use  at  the  present  time  a  .yield  in  dry  sugar  of  oue-thinl  of 
thetotiil  sucrose  present  in  the  juice  is  an  exceedingly  gratifying  one. 
It  follows,  therefore,  that  the  weight  of  molasses  produced  (including: 
the  water)  will  remain  four  times  that  of  the  sugar  in  the  most  favor- 
able of  the.  present  circumstances.  It  is  idle  to  suppose  that  such 
quantities  of  molasses  can  find  their  use  in  culinary  economy.  Tlie 
only  remaining  uses  to  which  the  molasses  cim  be  put  are  fiKxl  for 
animals  and  distillation.  There  is  little  doubt  but  that  the  conversion 
of  the  sugars  in  the  molasses  into  alcohol  will  prove  far  more  i>rofitable 
than  feeing  them  to  stock. 

I  have  made,  in  illustration  of  this  opinion,  some  Teiy  fair  samples 
of  alcohol  and  rum,  and  the  success  which  has  attended  these  experi- 
luents  is  'sufficient  to  justify  the  conclusion  that  a  much  greater  in- 
crease in  sorghum  production  throughout  the  country  will  result  in  the 
use  of  the  molasses  on  a  large  scale  as  a  source  of  alcohol  and  rum. 

PRODUCT  OF  ALCOHOL. 

I  will  give  an  illustration  to  show  the  theoretical  yield  of  alcohol  in 
order  to  furnish  data  for  calculations  of  the  yield  on  a  large  scale. 

Molasses,  after  the  second  or  third  crystallization,  cojitains  ahont 
32  per  cent,  each  of  sucrose  and  non-sucrose,  in  all  G4  per  cent,  of  fer- 
mentable matter.  Under  favorable  conditions  the  sugar  present  will 
yield  40  per  cent  of  its  weight  as  alcohol,  or  25  per  cent,  of  the  weight 
of  molasses.  One  gallon  of  molasses,  therefore,  weighing  11  pounds, 
would  give  2.75  pounds  absolute  alcohol,  3.03  pounds,  00  per  cent.^ 
alex>hol,  and  5.5  pounds  whisky  or  rum.  Thus  each  gallon  of  molasses 
would  give  nearly  half  a  gallon  of  commercial  alcohol  and  two  thirds  of 
a  gallon  of  whisky  or  rum. 

AIM  OF  FUTURE  EXPERIMENTS. 

The  results  of  the  experiments  made  this  year  by  this  division  and 
of  the  practical  work  of  the  factory  at  li'\o  Grande  during  the  iKii^t 
three  years,  and  of  the  factorj^  at  Champaign  for  two  years,  and  of  the 
experiments  made  prior  to  these  by  the  Illinois  Industrial  University, 
and  by  the  Wisconsin  Agricultural  College,  have  definitely  answ^«d 
the  question  "  Can  sugar  be  made  from  sorghum  V^  in  the  affirmative. 
The  prosecution  of  ftirther  experiments,  therefore^  in  this  direction 
would  be  a  useless  expenditure  of  time  and  money.  I  therefore  recom- 
mend that  they  be  discontinued. 

But  there  are  other  questions  of  equal  importance  which  have  not 
been  answered,  and  which  fall  properly  within  the  field  (rt*  ex]RTiaientaI 
investigation. 

"  HOW  TO  OBTAIN  THE  MAXIMUM  YIELD  OF  SUOAR  FROM  THE  CA^E  T 

The  experimental  trial  of  diffusion  during  the  past  season  has  shown 
how  this  question  will  probably  be  answered.  It  is  now  the  duty  of  this 
division  to  undertake  a  field,  experiment  on  a  scale  large  enough  to  fur- 
nish data  for  manufacturing  i)urposes.  The  cost  of  land  and  labor  is  so 
very  great  in  the  vicinity  of  Washington,  and  the  quality  of  the  laud  i^ 
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80  poor,  that  it  will  be  impossible  to  make  a  fair  experiment  here.  I 
recommend,  thereibre,  that  you  select  some  favorable  loc^ality  in  a  good 
agricultural  region  where  the  cane  can  be  grown  and  labor  secured  on 
strictly  business  principles.  Some  parts  of  Maryland  or  New^  Jersey 
are  suitable  for  this  purpose,  but  I  think  better  results  could  be  secured 
in  North  Carolina,  Southern  Indiana,  or  Illinois,  Missouii,  or  Kansa.s. 
A  diifusion  battery  or  continuous  diffuser  woukl  cost  $8,000,  and  the 
other  machinery  $25,000.  ' 

My  experiments  have  already  shown  that  the  yield  of  s^gar  is  in- 
creased fully  20  per  cent,  by  diffusion.  If  this  increase  continues  on  a 
large  scale  (and  there  is  no  reasonable  doubt  of  this),  it  would  be  a  con- 
tribution to  tlie  cause  of  agriculture  in  our  country  which  would  save  an- 
nually enough  to  pay  many  times  the  cost  of  th^  experiment.  Such  ma- 
chinery, toe,  is  valuable  alter  the  official  use  has  ceased  and  would  bring 
back  into  the  Treasury  a  large  part  of  its  original  cost.  The  money  for 
such  a  practical  work  should  be  made  immediately  available,  if  anything 
is  to  be  accomplished  during  the  coming  year.  The  customs  receipts 
from  sugar  alone  for  half  a  day  would  afford  ample  funds  to  carry  out 
this  work.  Certainly  any  reasonable  appropriation  looking  to  the  pro- 
duction of  our  own  sugar  is  one  which  should  meet  with  the  hearty 
approbation  of  Congress. 

EXPERIMENTS  IN  CULTIVATION. 

Equally  as  important  as  the  above  is  the  question,  ^^  What  parts  ofth^ 
country  are  most  favorable  to  the  grmcth  of  sugar  producing  plants?^  With 
the  tropical  cane  this  question  is  already  answered.  But  with  sorghum 
and  the  sugar-beet  it  is  still  undecided.  Only  systematic  experiments, 
conducted  under  the  direction  of  the  Department  of  Agriculture,  can 
give  a  satisfactory  answer. 

Following  are  the  points  which  take  precedence  in  the  investigation : 

1.  Kind  of  climatic  conditions. 

2.  Kind  of  soil. 

3.  Eand  of  fertilizers. 

4.  Varieties  of  cane  or  beet. 

5.  Effect  on  soil. 

I  recommend  that  you  make  arrangements  with  the  agricultural  col- 
lege of  each  State,  or  other  reliable  institution  or  citizen,  to  carry  on 
experiments  in  the  directions  indicated  above.  l^\^r  this  puri)08e  it  will 
be  necessary  for  Congress  to  make  an  appropriation  of  $1,000,  or  other 
sufficient  amount,  to  be  paid  by  you  to  the  proper  authorities  of  each 
State  or  private  institution  undertaking  the  work. 

At  first  experiments  should  be  undertaken  with  a  few  kinds  of  the 
best  approved  varieties  of  the  beet  and  cane.  Two  acres  of  land  will 
be  enough  for  each  State.  This  should  be  divided  into  ten  plats.  Five 
of  these  should  be  planted  with  sorghum,  four  with  beets,  and  one  with 
Indian  corn.  The  yield  of  com  wiD  serve  as  a  measure  to  determine 
the  productiveness  of  the  soil  and  character  of  the  sea^son.  Analyses 
(uniformly  carried  on)  should  be  made  of  the  soil,  fertilizers,  and 
products. 

In  the  fall  (or  spring  following),  after  the  analyses  are  completed,  the 
whole  number  of  plats  should  be  planted  in  wheat  of  a  kind  suit^ible  to 
the  locality.  The  yield  of  wheat  will  be  a  measure  of  the  compar^ti^'e 
eftects  of  the  different  products  on  the  fertility  of  tlie  soil. 
•  Such  a  series  of  exi>eriment8  carried  on  under  uniform  conditions  over 
the  whole  country  would  do  more  in  five  years  to  determine  these  great 
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n^iciiltnral  problems  than  fifty  years  of  spasmodic  and  disjointed  work 
could  acxjoiiiplisb.  I  have  only  mentioned  here  the  outlines  of  the  future 
scope  of  the  experiments  in  suj^ar  culture,  experiments  in  which  every 
j>art  of  the  couiitry  will  take  a  part  and  feel  aji  interest.  If  they  be- 
come autliorizeil  by  law,  it  will  be  easy  to  systematize  and  formulate 
all  the  details  of  the  operations  to  be  carried  on. 

IMPROVEMENT  OP  SEED. 

Much  of  the  success  of  the  beet-sugar  industry  of  Europe  has  been 
due  to  a  wise  selection  and  improvement  of  the  seed,  by  wliich  the  sugar 
contents  of  the  b6et,  in  some  instances,  has  been  nearly  doubled.  There 
is  no  reason  to  doubt  that  a  similar  improvement  (but  not,  perhaps,  to 
tlie  same  extent)  could  be  made  in  northern  cane.  Such  an  improve- 
ment station  could  be  established  at  small  cost ;  but,  to  be  ^ective, 
must  be  continued  through  a  series  of  years.  The  seed  of  those  canes 
showing  the  highest  sugar  content  should  be  planted  and  the  selection 
continued  until  a  maximum  of  sugar  is  obtained.  If  in  this  way  a  vari- 
ety of  cane  could  be  produced  which  would  give  an  average  result  in 
analysis  of  only  2  per  cent,  uncrystallizable  sugai*  and  10  liter  cent,  of 
sucrose,  it  would  prove  of  the  greatest  value  to  the  country. 

I  cannot  conclude  this  summary  of  the  season's  w^ork  without  thank- 
ing my  assistants  for  the  industry  which  they  have  shpwn  in  accom- 
plishing a  vast  amount  of  work,  and  you  for  the  generous  manner  in 
which  you  placed  every  possible  help  at  my  disposal  which  could  assist 
in  ma^g  the  work  of  the  division  successful. 
EespectfnUy, 

H.  W.  WILEY, 

CkenUsU 

Hon.  George  B.  LoRrrcG, 

Commissione}*  of  Agriculture, 

Novejiber  23, 1883. 


FORESTRY  DIVISION. 

Sm :  I  have  the  honor  herewith  to  report  the  work  of  this  Division 
for  the  current  year. 

To  deal  with  any  subject  successftdly  an  accurate  knowledge  of  the 
facts  relating  to  it  is  necessary.  The  subject  of  Forestry  in  our  country 
opens  a  very  wide  field  of  inquiry,  embracing  many  particulars.  It  in- 
volves the  ascertainment,  not  only  of  the  actual  amount  of  forest-cov- 
ered land  in  our  extensive  domain,  but  its  relative  distribution  in  the 
different  sections  of  the  country.  It  requires  a  knowledge  of  the  kinds 
of  trees  which  constitute  the  forests,  the  density  of  their  growth,  and 
the  uses  for  which  the  trees  are  adapted.  It  calls  for  the  study  of  the 
geological  and  climatic  conditions  of  the  country  as  rebated,  to  the  growth 
of  forests.  It  necessitates  investigation  as  to  the  actual  condition  of 
the  forests,  the  rate  of  their  increase  or  diminution,  and  the  causes  of 
the  same.  It  leads  to  investigations  of  trades  and  manufactures  based 
upon  the  products  of  the  forest.  In  fact  there  is  hardly  any  limit  to  the 
inquiries  which  arise  in  connection  with  this  subject. 

In  ])revions  years  the  Department  has  secured  valuable  inforaia- 
tion  ill  n^-gard  to  the  production  and  consumption  of  lumber,  and  of 
bark  used  for  tanning  purposes.    It  has  also  made  extensive  inquiries 
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in  regard  to  forest  fires,  the  result  of  wliich,  published  in  the  last  aunual 
report  of  the  Department,  furnishes  a  body  of  information  on  this  im- 
portant subject  nowhere  else  to  be  found. 

CONSUMPTION  OF  WOOD  FOR  RAILROAD  CONSTRUCTION. 

Since  that  report  was  made  a  large  number  of  circulars  have  been  ad- 
dressed to  the  various  railroad  companies  of  the  countiy,  numbering 
nearly  300,  for  the  purpose  of  ascertaining  the  extent  to  which  the  for- 
ests are  drawn  upon  in  the  construction  of  the  roads,  the  kinds  of  trees 
used  for  railroad  ties,  the  duration  of  different  kinds  of  timber  used  for 
tJiis  purpose,  the  means  taken  to  increase  their  durability,  and  other 
facts  related  to  the  subject. 

Reports  have  been  received  from  companies  owning  or  managing 
70,880  mile^s  of  road,  or  about  63  per  cent,  of  the  whole.  Assuming  the 
present  lengtli  of  railroad  track  to  be  112,000  miles,  the  average  dis- 
tance apart  at  which  ties  are  placed  is  3  feet,  requiring  2,640  ties  for 
each  mile,  or  for  the  existing  length  of  roads  295,080,000.  The  rail- 
road companies  almost  invariably  require,  in  building  and  maintaining 
their  track?,  young  and  growing  trees,  such  as  are  large  enough  only  to 
make  one  tie  for  each  cut.  Ti'ees  of  this  size  will  not  average  more 
than  two  cuts  each .  Consequently  the  construction  of  our  existing  roads 
has  taken  147,840,000  trees.  Our  woodlands,  as  they  are,  will  not  fur- 
nish more  than  100  ties  to  the  acre.  Our  roads,  therefore,  have  taken 
the  trees  growing  on  2,956,800  acres  of  ground,  or  a  tract  of  land  nearly 
as  large  as  the  State  of  Connecticut. 

The  average  duration  pf  ties,  as  given  by  the  returns,  is  seven  years. 
To  maintain  the  roads,  therefore,  one-seventh  of  the  original  number  of 
ties  must  be  supplied  every  year,  or  42,240,000,  or  the  product  of  422,400 
acres.  In  determining  the  actual  demand  of  the  railroad  companies 
upon  the  forests  for  constructiou  purposes  no  account  has  been  made  of 
the  aunual  increase  of  the  roads.  It  ought,  also,  to  be  considered  tl^at 
the  roads  take  the  trees  just  at  the  period  when  they  ai'c  about  to  make 
their  most  valuable  growth,  as  it  is  well  known  that  most  trees  atte' 
the  age  of  thirty  years  make  a  much  greater  proportionate  growth  from 
year  to  year  than  in  their  earlier  stage,  and  their  wood  becomes  also 
more  valuable  for  most  purposes.  For  instance,  a  tree  measuring  10 
inches  in  diameter  will  produce  double  the  amount  of  sawinl  himber 
that  can  be  cut  from  a  tree  measuring  12  inches. 

The  annual  revenue  from  the  growth  of  an  oak  tree  of  the  species 
commonly  used  in  ship-building  has  been  very  careftiUy  determined 
Irom  the  mean  of  a  great  many  records  in  France,  and  is  as  follows : 

Francs.  CentbucH. 

Tree   50  years  old per  annum..  0  1() 

Tree  ItK)  years  old do 0  «0 

Tree  150  yeans  old do....  2  00 

Tree  200  years  old do 4  00 

The  consumption  of  our  forests  in  railway  construction  is  seen,  there- 
fore, to  be  even  greater  than  the  figures  indicate,  and  very  wastelul. 

Assuming  that  it  will  usually  require  thirty  years  for  trees  to  grow 
to  the  size  recjuisite  for  furnishing  ties,  in  order  to  keep  up  tlie  supply 
for  the  existing  roads  there  will  be  needed  thirty  times  the  area  which 
is  necessar;}'  for  the  supply  in  any  particular  year,  or  12,672,000  acres, 
an  area  somewhat  larger  than  that  of  the  States  of  New  Ilampshirc 
and  Vermont.  These  comparisons  show  in  an  impressive  view  tlie  pres- 
ent demands  of  our  railroads  upon  the  forests  for  their  construction, 
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baUwith  the  annual  increuse  of  tbe  roads  this  demand  will  be  increased. 
Many  of  the  roads  are  also  making  a  far  greater  demand  upon  the  for- 
ests for  fuel  than  they  an*  for  ties.  Tlie  railroads  of  the  South  nse  wood 
almost  wholly  for  this  purpose.  We  lja\  c  uo  sUitistics  ivs  yet  in  regard 
to  the  amount  of  wood  thus  cousumed.  An  estimate  for  tbe  single 
State  of  North  Carolina  puts  the  consumi)tion  at  250,000  cords  annuaUy. 
But  if  we  take  this  into  account  and  also  the  aniouut  of  lumber  nec^»js- 
sarily  used  in  the  construction  of  cars,  we  cannot  fail  to  see  that  the 
railroads  are  making  very  great  demands  ui)on  our  forests,  and  ihat 
these  demands  are  enlarging  every  year. 

DESIRABLE  TREES   FOR    PRAIRIE    STATES — CAUSES    OF    FAILURE  15 

PLANTING. 

The  rapidity  with  which  settlers  have  poured  into  the  so-called  prairie 
States  within  the  last  few  years,  and  the  great  destitution  of  trees  which 
characterizes  tliose  States,  has  giv^en  the  subject  of  forestry  in  connec- 
tion with  that  region  pecuHar  importance,  and  a  peculiar  claim  upon 
the  attention  of  the  Government.  Accordingly,  circidars  have  been  pre- 
pared and  sent  to  trustworthy  persons  in  those  States,  asking  the  fol- 
lowing questions : 

1.  What  kind  of  trees,  in  the  order  of  preference,  have  been  found  to  grow  saecefls- 
fully  in  your  township  T  Note  any  pai'ticular  facts  as  to  spring  or  fall  planting  or 
sowinc.  the  situationa  most  favorable  for  growth,  or  any  other  facts  of  interest. 

2.  Wnat  kinds  of  trees  have  been  tried  and  have  not  proved  snccessfnl  t 

3.  What  injuries  have  been  noticed  to  occur  from  insects  or  other  causes  t 

4.  What  other  difficulties  have  been  noticed  in  attempts  at  tree-planting  ? 

5.  Give  general  remarks  upon  the  coHection  and  preservation  of  seeds  or  yonug 
plants,  their  planting  and  management,  the  kinds  that  promise  to  be  the  most  profit- 
able for  cultivation,  the  preparation  of  the  soil,  intervals  between  trees,  and  other 
subjects  of  interest. 

Diuing  the  year  two  thousand  or  more  replies  to  these  circtdars  have 
been  received.  These  have  been  compared  with  each  other,  classified  by 
Stiitcs^and  counties,  and  reduced  to  tabular  form  so  as  to  be  availabfe 
for  easy  reference.  In  attempting  to  make  these  reports  of  practical 
value  to  those  who  ai^e  proposing  to  plant,  a  diflBculty  arises  on  account 
of  the  diflferent  bases  of  judgment  assumed  by  the  persons  making  the 
reports.  For  instance,  in  endeavoring  to  ascertain  what  trees  have  been 
grown  successfully  in  any  given  county  and  the  order  of  preference,  it 
was  found  that  the  standard  of  judgment  with  some  was  rapidity  of 
gi*owth,  while  with  others  it  was  value  for  timber.  Allowance  had  to  be 
made  for  such  diffei^ences  of  judgment  on  the  part  of  those  reporting. 
INIaking  proper  allowance  on  this  account,  the  tables  appended  te  this 
report  will  show  at  a  glani^e,  for  any  portion  of  the  prairie  States,  not 
le>8S  than  a  county  in  extent,  what  trees  are  most  desirable  for  the  planter 
iiT  that  particular  locality,  and  what  are  the  chief  difficulties  to  be  en- 
countered by  him.  It  is  hardly  nec^essary  to  say  that  the  reports  from 
the  older  States  are  the  most  valuable  and  trustworthy,  be<^use  there 
has  been  a  longer  experience  in  tree-planting  in  tWbse  States,  and  more 
opi^ortunity  to  observe  the  results  than  in  those  in  which  tree-planting 
has,  so  to  speak,  but  just  begun. 

It  will  be  seen  also  that  a  comparison  of  the  various  tables  is  neci^ssary 
in  order  to  an-ive  at  trustworthy  conclusions  as  to  the  facts  of  the  case. 
A  particular  tiee  may  bo  reported  jus  having  failed  in  some  section. 
But,  on  examination,  it  may  be  found  that  the  report  of  failure  has  been 
made  by  only  one  person,  while,  on  turning  to  the  records  of  successfid 
cultivation,  it  may  be  found  that  several  persons  here  make  n  favorable 
report.    To  faciUtate  such  a  comparison  of  the  returns,  the  number  sent 
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in  from  ea<;li  coiiuty  is  noted  in  the  margin.  It  will  bo  noticeil  that 
among  the  difficulties  encountered,  or  the  hindrances  to  succiessful 
planting,  most  frequent  mention  is  made  of  carelessness  or  neglect  in 
planting  or  subsequent  cultivation.  Climate,  or  the  character  of  trees,  is 
not  so  much  in  the  way  of  successful  tree-planting  as  the  ignorance  or 
neglect  of  the  planter. 

But,  after  all,  we  have  attained  as  yet  only  approximations  towards 
the  truth.  So  many  things  have  a  bearing  upon  success  in  planting, 
such  as  the  geological  character  of  the  soil,  its  exposure  to  sun  and 
wind,  its  geographical  situation, 'the  amount  and  distribution  of  rain- 
fall, the  means  and  extremes  of  temperature,  &c.;  and  then  the  con- 
dition of  the  tree  at  the  time  of  planting  5  its  age,  the  soil  from  which 
it  ha«  been  taken,  the  process  of  planting,  the  after  care,  the  character 
of  the  season,  and  atmospheric  conditions  to  which  the  tree  is  subjected 
soon  after  being  planted — all  these  things  have  much  to  do  in  determin- 
ing whether  the  planting  of  a  given  tree  or  collection  of  trees  shall  be 
attended  with  success  or  prove  only  a  failure.  It  will  be  only  alter  the 
experiments  of  subsequent  years  shall  have  given  us  a  wider  range  of 
fact*  from  which  to  deduce  our  conclusions  that  we  shall  be  able  to 
decide  with  confidence  what  trees  are  best  adapted  to  any  particular 
location.  The  information  already  attained,  however,  is  valuable.  We 
have  ascertained  where  some  trees  will  thrive  and  where  they  will  not. 
AVe  know  enough  to  encourage  us  in  the  work  of  tree-plantitig.  With 
the  knowledge  we  have  we  can  reach  valuable,  if  not  the  best,  results. 
And  as  we^continue  to  engage  in  planting  we  shall  be  constantly  add- 
ing to  our  store  of  facts  and  getting  the  means  of  securing  from  year  to 
year  a  larger  meai»nre  of  success.  It  will  be  the  legitimate  office  of  the 
Department  to  gather  up  the  facts  from  the  wide  field  of  experiment, 
as  experiment  goes  on,  and,  by  publishing  them  from  time  to  time,  ex- 
tend the  benefit  of  them  as  far  as  possible.  It  will  not  only  record  the 
experience  of  different  workers  throughout  our  own  country,  but  gather 
lessons  from  what  is  doing  and  has  been  done  in  other  and  older  coun- 
tries, and  make  their  exi)erienc^  also  tributary  to  our  own  success. 

SPECIAL  AGENTS. 

In  addition  to  the  distribution  of  circulars  already  referred  to,  in  the 
month  of  May  last  four  special  agents  were  api>oint^  by  the  Depart- 
ment for  the  purpose  of  examining  and  reporting  upon  the  condition  of 
the  forests,  timber  culture,  &c.,  throughout  the  country.  Oneof  these— 
Dr.  John  A.  Warder,  of  Ohio,  so  long  and  well  known  for  his  scientific  and 
l>racticai  knowledge  of  trees,  and  for  his  zeal  in  promoting  their  culti- 
vation— was  in  such  feeble  health  at  the  time  ot  his  appointment  tliat  he 
was  unable  to  enter  upon  the  discharge  of  the  duties  of  his  oflice.  His 
health  continued  to  decline,  and  his  death  took  place  in  midsummer. 
The  portion  of  country  assigned  to  him  for  investigation  has  since  been 
divided  among  the  other  agents.  It  could  not  be  expected  that  three 
or  four  men  would  be  able  to  make  any  other  than  a  most  cursory  inves- 
tigation of  the  wide  field  assigned  them,  within  the  brief  time  that  has 
elapsed  since  their  ax>pointment,  or  make  any  other  than  the  most  ge^i- 
eral  report.  The  examinations  made  by  the  few  agents  in  the  field, 
however,  have  not  been  without  valuable  results  already.  The  Hon. 
It.  W.  Fnruas,  reporting^  from  the  Pacific  coast  and  the  Rocky  Mountain 
range,  shows  that  the  consumption  of  the  forests  in  the  manufacture  of 
lumber  is  rapidly  increasing,  while  their  destruction  by  fire  is  both  reck- 
less and  alarming. 
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In  California,  poorly  snpplied  with  timber  at  the  best,  the  forests  an 
being  destroyed  with  fearful  rapidity.  Governor'  Fomas  gives  the 
amoont  of  lumber  consumed  and  handled  at  San  Francisoo  alone  daring 
the  year  1S82  as  2,500,000,000  feet,  which  is  a  great  advance  upon  tiie 
consumption  of  1880,  as  reported  by  the  census  taken  that  year,  lliese 
figures  do  not  represent  with  accuracy,  indeed,  and  by  no  means  with 
completeness,  the  consumption  of  the  forest^s  of  California,  as  a  consider- 
able portion  of  the  lumber  handled  in  the  San  Francisco  market  is  the 
product  of  more  northern  forests.  Los  Angeles  received  between  January 
and  June,  1882,  ^,000,000  feet  of  lumfaW*,  and  from  the  same  soorces  from 
which  the  market  of  San  Francisco  was  supplied.  The  redwood  is  tiie 
principal  lumber  tree  of  California,  and  Mr.  Furnas  estimates  the  amount 
remaining  uncut,  notwithstanding  the  large  amount  cut  in  the  two  last 
years,  as  the  same  that  was  reported  by  the  census  of  1880,  as  since 
that  report  was  made  some  new  sources  of  lumber  supply  have  beeu 
discovered.    The  estimated  existing  supply  is  25,825,000,000  feet. 

The  redwood  is  i>eculiar  among  coniferous  trees,  as  it  sends  np  shoots 
from  the  stump  when  cut.  With  proper  care,  therefore,  this  most 
valuable  tree  of  the  Pacific  slope  ihight  be  maintained  throughout  all 
that  coast  region,  which  seems  to  be  its  native  place.  California  has 
no  mine  of  wealth  equal  to  this  in  value,  and  every  consideration  urges 
that  State  to  take  the  most  efficient  measares  to  preserve  this  most 
precious  of  her  treasures.  But  hitherto  she  has  sacrificed  her  forests 
to  an  alarming' extent.  Scantily  provided  with  trees  at  the  best,  her 
forest  area  is  now  reduced  by  one-quarter,  if  not  more,  from  what  it  was 
when  that  State  became  a  p^rt  of  the  United  States. 

The  introduction  into  Southern  California  of  the  Eucalyptus,  or 
Australian  blue-gum  tree,  promises  to  be  of  great  advantage,  as  by  its 
rapidity  of  growth,  equaled  perhaps  by  that  of  no  other  tree,  itfnr- 
uishes  the  means  of  soon  clothing  with  forests  the  almost  treeless  surface 
of  large  jwrtions  of  that  re'gion. 

Oregon  and  Washington  Territory  are  heavily  timbered.  But  a  large 
consumption  of  the  forests,  e8X>edally  in  Washington  Territory,  is  ai- 
i-eady  taking  place  through  the  activity  of  the  lumbermen,  who,  with 
the  opening  of  the  Northern  Pacific  Bailroad,  are  transferring  their 
operations  from  the  nearly  exhausted  pineries  of  the  lakes  and  the  Up- 
l)er  Mississippi  to  the  fir  forests  beyond  the  Bocky  Mountains.  The 
whole  western  coast  of  the  American  continent  and  the  eastern  coast 
of  the  Asiatic  oiler  f^  Uraitless  market  for  the  lumber  of  the  Puget 
Sound  region,  and  the  lumbermen  seem  eager  to  reap  the  offered  har- 
vest. But  worse  than  the  threatened  consumption  of  the  great  forests 
of  the  Pacific  slope  of  the  Northwest  by  the  lumbermen,  is  that  of  the 
forest  fires.  These  Mr.  Furnlas  characterizes  as  ^^  simply  fearful— crim- 
inal." 

ENCOURAGEMENT  FOE  PLANTING  ON  THE  TEEELESS  PLAINS. 

Mr.  Furoas  makes  .an  encouraging  report  in  regard  to  the  success  of 
planting  on  the  comparatively  t^reeless  plains  of  Nebraska.  When  the 
Indian  title  to  that  portion  of  our  country  was  extinguished,  in  1S54,  it 
was  supposed  to  be  a  timberless  region.  Along  the  valley  of  the  Mis- 
souri Kiver,  however,  which  skirts  the  eastern  border  of  the  State,  there 
was  a  narrow  strip  of  valuable  and  well-matured  trees,  oaks,  black  wal- 
nuts, ashes,  elms,  hackberry,  red  cedar,  honey  locust,  sycamore,  soft 
maple,  box-elder,  willows,  and  cottonwood,  the  latter  being  the  preaomi- 
nant  tree.    In  the  valleys  of  the  Platte  and  other  streams  was  found  a 
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smaller  and  more  recent  growth  of  the  same  varieties,  with  the  addition 
of  hickories,  lindens,  the  Kentucky  coffee-tree,  the  backeye,  and  others 
of  less  imx>ortance.  In  the  noi1;h  western  portion  of  the  State  a  growth 
of  white  pine  was  found  of  sufficient  size  to  be  used  for  lumber,  but  too 
young  and  immature  to  be  of  much  value.  After  a  time  it  was  found 
by  experiment  that  there  was  nothing  in  the  nature  of  the  soil  or  cli- 
mate to  prevent  the  growth  of  trees  on  the  open  prairie  and  away  from 
the  streams.  Seedlings  transplanted  into  well-prepared  ground  and 
]>rotected  from  the  prairie  fires  grew  with  vigor  and  rapidity,  and  now 
^'  tree-growing  in  Nebraska  is  universally  conceded  a  success.'? 

Official  statistics  show  that  there  have  been  planted  two  hundred  aud 
forty-eight  thousand  four  hundred  and  ninety-six  (248,496)  acres  of  foi*- 
est  trees,  and  it  is  estimated  that  there  has  been  a  si>ontaneous  growth 
of  trees,  since  settlement,  sufficient  to  cover  half  as  many  acres  more. 
Mr.  James  T.  Allan,  of  Omaha,  says  there  are  not  fewer  than  forty- 
three  millions  of  forest  trees  growing  in  Nebraska,  where,  but  a  very 
few  years  ago,  not  a  tree  could  be  seen  on  her  wide  prairies. 

For  the  encouragement  of  tree-planting  the  constitution  of  Nebraska 
prov  des  that— 

The  increased  yalue  of  lands  by  reason  of  live  fences,  fruit  and  forest  trees  grown ' 
and  cultivated  thereon,  shall  not  be  taken  into  consideration  in  the  assessment 
thereof.  \ 

A  State  law  also  exempts  from  taxation  for  five  years  f  100  val^uatiou 
for  each  acre  of  fruit  trees  planted,  and  $50  for  each  acre  of  forest  trees. 
It  is  also  made  obligatory  that — 

The  coqK>rate  authorities  of  cities  and  villages  in  the  State  shall  cause  shadie  trees 
to  be  pluited  along  the  streets  thereol 

Further : 

Any  person  who  shall  injure  or  destrov  the  shade  trees  or  trees  of  another,  or  permi  t 
his  or  her  animals  to  do  the  same,  shall  be  liable  to  a  fine  not  less  than  $5  nor  more 
than  |50  for  each  tree  injured  or  aestroyed. 

To  encourage  the  growing  of  live  fences  the  law  permits  planting — 

Precisely  on  the  line  of  the  road  or  hiehway,  and,  for  its  protection,  to  occupy  for 
a  term  of  seven  years  si^  feet  of  the  roaia  or  highway. 

ABBOB  BAY. 

^Nebraska  has  the  distinction  of  having  originated  Arbor  Day,  or  tree- 
planting  day,  through  the  wise  action  of  its  State  board  of  agriculture. 
The  board  annually  award  liberal  premiums  for  tiie  greatest  number  of 
trees,  cuttings,  and  seeds  permanently  planted  on  that  day.  The  governor 
of  the  State,  by  annual  proclamation,  recognizes  the  day  for  the  purpose 
indicated,  and  urges  the  people  to  devote  it  exclusively  to  tree-planting. 
It  is  very  generally  observed  and  millions  of  trees  are  annually  planted. 
Its  observance  has  extended  into  other  States,  mttk  equally  valuable  re- 
sults, and  it  would  be  a  good  thing  if  it  were  adopted  in  all  the  States. 
Where  planting  is  not  needed  on  so  extensive  a  scale  as  it  is  on  the  naked 
plains  oi  the  West,  there  would  be  found  opportunities  enough  for  the  ex- 
ercise of  the  tree-planter's  art  on  many  a  bare  and  barren  spot,  along  the 
roadsides,  in  door-yards,  in  parks  and  cemeteries,  about  school-houses 
and  churches,  and  in  man^  other  places.  Such  days  might  be  made  also 
among  the  pleasantest  occasions  of  meeting  on  the  part  of  the  dwellers 
together  in  villages  and  neighborhoods  and  exert  a  healthful  influence 
in  more  ways  than  one. 

In  some  of  the  States  an  arbor  day  has  been  set  apart  in  connection 
with  the  public  schools,  and  the  pupils  have  been  encouraged  to  plant 
trees  in  memory  of  eminent  authors  or  other  distinguished  persons. 
29  A— '83 
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This  cnstom  happily  tends  to  interest  the  children  in  their  stadies  al 
the  same  time  tiliat  it  inspires  them  with  a  love  of  the  trees.  The  usage 
is  in  every  respect  desirable  and  might  well  be  extended  to  all  oar  sdiook 

Early  in^^lud  year  F.  P.  Baker,  Esq.,  of  Topeka,  Kans.,  one  of  the 
R])ecial  agents  of  the  Department,  made  a  preliminary  report  on  the 
forestry  of  the  Mississippi  Valley  and  tree-planting  on  the  plains,  which 
was  of  great  valne  and  has  been  given  to  the  public  as  a  special  report 
from  the  Department.  Recently  Mr.  Baker  has  made  a  supplementary 
report,  which  contains  much  valuable  information  and  makes  some  very 
important  suggestions  in  regard  to  the  care  and  disposal  of  the  public 
lauds. 

The  special  agents  of  the  Department  have  been  directed  to  prose 
cute  their  inquiries  still  further,  by  .means  of  circulars  addressed  to  per- 
sons in  all  parts  of  the  country,  and  especially  to  those  engaged  in  the 
manufacture  of  lumber.  It  is  expected  that  by  means  of  these  inquiries 
we  shall  obtain  more  exact  information  in  regard  to  the  consumption  of 
our  forests  and  the  uses  to  which  our  woods  are  put  than  we  have  had 
hitherto. 

EXTENT  AND  VALUE  OF  FOREST  PRODUCTS. 

The  investigations  already  made  and  the  reports  received  from  the 
special  agents  of  the  Department,  as  well  as  from  other  sources,  serve 
to  show  with  increased  clearness  the  very  great  importance  of  the 
forests  in  our  country,  and  to  enlarge  the  scope  of  the  work  which  prop- 
erly belongs  to  this  Division.  The  census  of  1880  was  the  first  to  take 
any  adequate  account  of  the  forestal  resources  of  the  country,  and  it  is 
only  by  means  of  the  information  thus  gaiued  and  that  secured  by  this 
Department  within  a  few  years  past,  that  we  have  been  able  to  attain 
anything  like  an  accurate  and  satisfactory  knowledge  of  the  amount,  con 
diUon  and  value  of  our  forests.  While  most  persons  perhaps  have  a  gen- 
eral impression  that  our  lumber  products  are  large  and  that  the  forests 
are  valuable  for  their  supply  of  fuel  and  as  affording  the  materia  to  a 
great  extent  of  our  house-building  and  ship-building,  for  the  constrac- 
tion  of  railroads  and  for  some  other  purposes,  there  are  a  thousand  in- 
dustries equally  dependent  upon  the  forests,  but  which  are  bidden  from 
the  general  view  and  are,  therefore,  comparatively  unknown.  It  is  not 
until  by  proper  inquiry  we  trace  out  the  various  use^  of  the  forests  that 
we  are  able  to  get  an  adequate  notion  of  their  importance.  When  that 
is  done,  and  in  proportion  as  it  is  done,  we  find  that  there  is  no  other 
interest  of  the  country  so  great  as  that  of  the  forests,  considered  merely 
from  the  commercial  or  pecuniary  point  of  view,  while  in  other  asp^ts 
its  value  is  altogether  beyond  computation. 

The  most  careful  and  trustworthy  estimate  of  the  value  of  our  forest 
products  fixes  it  at  $700,000,000;  but  even  such  an  array  of  figures  is 
meanin^^less  by  itself.  It  is  only  by  compiuisou  that  they  make  their 
proper  impression.  The  largest  product  with  which  a  comparison  c^in 
be  made  is  that  of  the  corn  crop.  This  is  given  as  having  for  the 
year  1880  the  value  of  $679,714,499,  but  this  is  admitted  now  to  be  an 
overestimate,  the  returns  for  the  census  year  having  been  made,  not 
from  actual  measurement,  while  bushels  of  ears  were  often  reckoued 
for  bushels  of  shelled  coru. 

The  other  principal  luuductious  of  the  country  are  given  as  follows: 

Wheat $474/291,Br^ 

JCay 371, 811,  IH 

Cotton 1 2H0, 566,242 

Rye lH,rj64.«i»l 

OttU 150,243,5^ 
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Barley $30,090,742 

Biukwheat '- 8,682.488 

Potatoes 81,062,214 

Tobacco :U),  414. 615 

Gold 33,379,663 

Silver ' 41,110,957 

Coal.hitnminous 52,427,868 

Coal.authracite 42,139,740 

Irouore 20,470,756 

Copper , 8,886,295 

Lead  and  zinc ...-.  4,182,685 

Other  nunerals  and  irrcgrnlar  prodncts  of  coal 12, 399,964 

Total  mineral  products,  precious  and  non-precious 218, 385, 452 

It  will  be  seen,  therefore,  that  the  valne  of  the  forest  products  is  more 
than  twice  that  of  the  crops  of  rye,  oats,  barley,  buckwheat,  potatoes,  and 
tobacco  taken  together. 

We  are  accustomed  to  think  mnch  of  our  mines  of  the  precious  metals. 
They  certainly  have  received  great  attention.  They  have  had  large 
influence  in  determining  the  movement  of  population  and  even  the  set- 
tlement of  our  States.  They  have  sensil  \v  influenced  the  politics  and 
legislation  of  the  country.  But  the  annual  i)roduct  of  our  forests  is 
nearly  ten  times  in  value  that  of  our  mines  of  silver  and  gold.  It  is 
three  times  that  of  the  silver  and  gold  mines,  together  with  all  the  mines 
of  coal,  iron,  copper,  lead,  and  zinc.  It  is  more  than  ten  times,  also, 
the  value  of  the  wool  crop.  In  estimating  the  value  of  forest  products 
we  might  fairly  reckon,  also,  that  of  the  coal,  which  is  simply  iiie  forest 
product  of  former  ages  stored  up  for  present  use.  This  would  add 
another  hundred  millions  to  our  estfmate,  making  it  $800,000,000. 

Another  way  of  getting  a  proper  impression  of  the  extent  and  value 
of  our  forest  resources  is  by  looking  at  some  particular  classes  of  prod- 
ucts, and  especially  such  as  the  mass  of  people  are  not  likely  to  regard, 
of  such  a«  seem  by  themselves  insignificant  and  quite  unworthy  of 
notice.  Take,  for  instance,  the  manufacture  of  barrels  and  casks,  which 
few  are  likely  to  take  note  of.  Yet  we  find  by  the  census  returns  that 
the  value  of  wood  used  for  cooperage  purposes  is  $33,714,770.  We  may 
take,  again,  such  a  product  as  baskets.  We  have  more  than  three  hun- 
dred establishments  engaged  in  the  manufacture  of  these,  with  a  product 
of  $1,992,851  in  value.  But  this  represents  only  a  small  part  of  the 
manufacture  of  baskets.  All  over  the  country,  in  every  town  perhaps, 
baskets  of  some  kind  are  made,  of  which  we  get  no  account.  The  mak- 
ing of  them  is  a  common  domestic  industry.  On  every  cotton  planta- 
tion  the  field  hands  make  the  baskets  which  are  used  in  picking  cotton. 
So  also  for  other  uses  baskets  are  made  by  a  great  number  of  persons, 
and,  while  the  use  of  necessary  material  may  be  small  in  each  case,  the 
Skg^gAte  amounts  to  millions  of  dollars  in  value. 

The  boot  and  shoe  manufacture  is  known  as  one  of  our  principal  in- 
dustries. But  how  few  think  of  the  demand  made  upon  our  forests  as 
a  condition  of  that  industry.  From  returns  made  to  inquiries  by  this 
Department  we  find  that  not  fewer  than  813,847  cords  of  bark  were  used 
in  1880  for  tanning  purposes,  at  an  average  cost  of  $6  a  cord,  or  a  total 
of  $4,883,082.  But  these  returns  embrace  onjy  780  of  the  3,105  estab- 
lishments in  existence.  The  census  reports  the  whole  amount  of  bark 
consumed  as  1,454,771  tons,  or  2,909,542  cords,  which  would  give  the 
entjpe  value  of  bark  used  as  $17,457,252.  It  is  proper  also  tiiat  we 
should  remember  that  to  obtain  the  bark  necessitates  the  destruction  of 
the  trees,  and  allowing  that  an  acre  of  forest  may  yield  ten  cords  of 
bark,  we  have  as  the  result  290,954  acres  stripped  of  their  trees  annu- 
ally for  this  purpose;  and  we  know  that  in  a  majority  of  cases  the  trees 
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are  left  to  decay  where  tliey  are  felleil,  and  so  are  utterly  wasted,  while 
no  means  are  taken  to  replace  them. 

Another  incident  of  the  boot  and  shoe  manufactore  is  that  of  lasts. 
We  have  sixty-two  establishments  reiwrted  as  engaged  in  the  mann&ct^ 
ure  of  these,  with  products  valued  at  little  less  than  $1,000,000.  Frcm 
Bangor,  Me.,  alone  we  have  rejwrted  1,500,000  last-blocks  prodnoed 
in  the  year  1882.  But,  in  addition  to  the  rejwrted  products  of  this  kind, 
it  should  be  borne  in  mind  that  lasts  are  also  made,  a  pair  or  a  few  pairs 
at  a  time,  in  thousands  of  places  ftom  which  we  have  no  report  Still 
another  inanufacture  is  brought  to  notice  in  this  connection.  Who  bat 
the  cobbler  himself  thinks  of  the  little  shoe-pegs  ?  Yet  we  have  twent) 
six  establishments  engaged  in  the  manufacture  of  these  seemingly  in- 
significant articles.  And  as  we  are  considering  such  small  things  ^e 
may  notice  that,  in  addition  to  factories  already  in  operation^  a  com- 
pany are  just  building  a  mill  for  the  production  of  tooth-picks,  m  whicb 
10,0<)0  cords  of  wood  will  be  consumed  Annually,  or  more  than  30  cords  a 
day,  while  a  single  factory  converts  from  3,000  to  5,000  feet  of  pine  lani 
ber  every  day  into  match  splints,  and  another  turns  out  daily  45  bar- 
rels or  500  gross  of  clothes-pins. 

Take  again  the  construction  of  boxes  for  packing  various  commodities 
and  conveying  them  to  the  place  of  sale.  Who  except  the  makexs  and 
purchasers  are  likely  to  consider  these!  Yet,  $7,674,921  worth  of  Iwiii- 
ber  is  consumed  in  making  them,  employing  7,772  persons. 

.Ajiother  important  use  of  the  forests  is  ttiat  of  furnishing  the  nisite 
rials  of  our  wagons  and  carriages.  We  have  412  factories  produciu^r 
these  materials  to  the  value  of  $10,114,352,  while  our  carriage  and 
wagon  factories  themselves  number  3,841,  with  an  annual  production 
valued  at  $64,951,617.  Iron  and  leather  are,  of  course,  considerable 
items  in  the  construction  of  our  vehicles,  but  wood  constitutes  a  large 
])ortion.  In  the  subordinate  manufacture  of  children's  carriages  and 
sleds,  we  have  67  establishments  engaged,  using  materials  valued  at 
nearly  $1,000,000,  and  the  product  at  nearly  twice  as  much. 

The  turners  and  carvers  of  wood  use  annually  $2,940,630  worth  of 
material.  The  manufacture  of  toys  and  games  of  amusement  consoroefi 
wood  to  the  value  of  $595,833,  and  for  the  manufacture  of  the  diminntiTe 
spools  upon  which  we  wind  our  thread,  the  birch  forests  are  bought 
up  by  thousands  of  acres  at  a  time.  The  boxes  in  which  our  cigars  are 
packed,  and  which  are  thought  of  only  for  what  they  contain,  consume 
cedar  wood  to  the  value  of  $1,389,700  annually. 

When  we  consider  thus  these  lesser  industries,  comparatively  no- 
noticed  and  unknown,  and  find  that  the  manufacture  of  such  things  as 
match-splints,  for  instance,  consumes  the  product  of  the  forests  to  t^e 
extent  of  $3,298,562  in  value  annually,  we  see  that,  however,  unimpor 
taut  any  one  may  seem  by  itself^  yet  taken  together  they  are  worthy  of 
regard,  and  are  an  important  aid  in  arriving  at  a  proper  estimate  of 
the  value  of  the  forests  and  their  usefulness.  We  have  here  touched  the 
subject  at  only  a  few  points.  There  is  scarcely  a  comfort  or  convenience 
of  life  with  which  the  forests  are  not  intimately  connected.  We  de- 
pend upon  them,  to  an  important  extent,  for  food,  shelter,  and  clotliiu^', 
the  prime  necessities  of  life.  We  should  not  have  the  precious  metals, 
silver,  and  gold,  or  the  useful,  such  as  iron  and^  copper,  but  for  tlie 
forests,  which  afford  us  charcoal  for  the  reduction  of  their  ores.  Qjjiev 
would  not  be  either  precious  or  useful  metals,  if  we  had  not  the  forests 
with  which  to  make  them  such. 

Our  cars  and  ships  are  the  products  of  the  forests.  The  thousaud 
tools  of  our  various  handicrafts,  the  machineries  of  our  factories,  the 
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conveniences  of  our  warehouses,  and  the  comforts  and  adornments  of 
our  dwellings  are  the  product  largely  of  the  forests.  Bebind  all  the 
varied  industries  and  conveniences  of  life  stand  the  forests  as  their 
cliief  source  and  support. 

CLnLA^TIC  INFLUENCE  OF  FORESTS. 

Thus  far  our  attention  has  been  turned  to  the  direct  pecuniary  or 
economic  value  of  the  forests.  But  they  have  other,  which,  if  less  obvi- 
oiLS,  are  no  less  important  relations  to  our  welfare.  They  have  relations 
to  climate  and  atmosphere  and  so  are  connected  with  our  health  and 
comfort,  and  thus,  also,  they  have  most  important  relations  to  the  larger 
interests  of  agriculture,  commerce,  and  manufactures.  The  forests  are 
^iMiat  reservoirs  and  distributors  of  moisture.  The  atmosphere  within 
the  forest  is  always  more  moist  than  that  of  the  open  country.  Taken 
in  (connection  with  the  fact  that  the  forests  are,  to  so  large  extent, 
situated  upon  elevated  ground,  upon  the  hills  and  mountains,  it  can 
liardly  be  doubted  that  they  attract  to  themselves  the  clouds  and  con- 
<lense  their  moisture,  so  that  there  is  a  gi  eater  rainfall  upon  the  fores t- 
<!lothed  ground  than  upon  that  which  is  not  covered  with  trees.  And 
while  the  forests  are  thus  made  to  abound  with  moisture,  they  tend  by 
the  exhalation  of  it  from  their  immense  leaf-surface  to  impart  to  the  re- 
gion adjacent  to  them  the  beneficial  influence  of  thatmoisture,  promoting 
a  richer  growth  of  the  grasses  and  grains  of  the  husbandman. 

But  whatever  may  bo  admitted  or  denied  as  to  the  increase  of  the 
rainfall,  as  occasioned  by  the  presence  of  forests,  no  one  of  any  obser- 
vation, or  who  candidly  considers  the  subject  even  for  a  moment,  can 
deny  that  the  forests  have  a  direct  influence,  and  a  most  imx>ortaut  one, 
on  the  distribution  of  the  rainfall.  The  accumulated  leafage  of  the  trees, 
falling  from  year  to  year,  produces  a  soil  of  spongy  texture.  The  raio, 
be  it  more  or  less,  wljicjh  falls  upon  this  soil  does  not  flow  at  once  down 
the  hill  sides,  as  from  a  house  roof,  or  as  it  would  from  hills  bare  of  trees, 
but  is  held  in  suspense,  so  that  it  trickles  away  gradually  into  the  brooks 
and  rivulets  and  thence  into  the  larger  streams,  or  sinks  into  the  deeper 
soil  to  reappear  in  springs  in  the  distant  meadows  and  pastures.  The  re- 
sult is  that  the  streams  flow  with  a  nearly  equable  supply  of  water  from 
season  to  season.  When,  on  the  contrary,  the  forests  are  removed  from 
the  hills,  the  spongy  surface  soil  itself  is  soon  dried  up  by  exposure  to 
the  sun  and  winds,  and  is  washed  away,  and  then  the  falling  rains  or 
melting  snow,  no  longer  having  anything  to  detain  them,  rush  down  the 
slopes  at  once,  fllling  the  beds  of  the  streams  to  overflow,  causing  floods 
and  torrents,  often  doing  great  damage  to  property  and  frequently 
occasioning  loss  of  life.  So  again,  in  the  season  of  the  year  when  the 
rainfall  is  comparatively  scanty,  there  being  no  reservoir  of  stored-up 
water  on  the  spongy  slopes  of  the  hills  and  mountains  to  make  up  for 
the  deficiencies  and  send  their  steady  streams  into  the  water  courses, 
the  volume  of  the  rivers  is  diminished  and  the  supply  of  water  is  inade- 
quate to  the  demand.  The  mill  wheels  can  no  longer  drive  the  machin- 
ery in  a  thousand  factories,  and  tens  of  thousands  dependent  upon  them 
for  bread  stand  idle  or  can  use  only  half  their  capacity  of  labor,  and  the 
owiiers  cannot  secure  the  proper  return  for  their  large  and  costly 
investhieuts. 

So,  also,  the  boats  of  commerce  are  impeded  in  their  course.  Goods 
<*:innot  reach  their  destined  markets  at  the  expected  time.  Contracts 
are  unfulfilled.  Obligations  are  not  met.  The  whole  course  of  business 
is  deranged,  and  vexation  and  loss,  beyond  measure  nlmost,  are  occa- 
sioned.   The  husbandman  also  feels  the  effect  in  his  stagnant  or  with- 
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ered  crops.  The  spriugs  fail  him  in  the  pastures  and  the  cattle  fail  him 
in  the  Held  and  in  the  stall.  And  all  this  derangement  of  life  and  di& 
appointment  of  toil  and  expectation  because  the  trees  have  not  been  left 
on  the  hill-sides  to  hold  out  their  leafy  hands  to  catch  the  rain  drops  for 
man,  storing  them  at  their  feet  and  dispensing  them  seasonably  as  bis 
needs  demand. 

While  the  forests  have  this  intimate  connection  with  the  nioi^are  of 
the  atmosphere  and  the  distribution  of  the  rainfall,  and  so  an  imiKirtant 
connection  with  the  great  interests  of  agriculture,  commerce^  and  man- 
ufactures,  by  their  very  mechanical  presence  and  physical  bulk  tliej 
serve  as  barriers  against  sweepiug  winds,  which,  b^"^  their  mechtmieil 
violence,  Vould  prostrate  the  crops  of  the  husbandman,  or,  by  their 
chill  or  heated  temperature,  would  wither  or  destit)y  them.  They  oftoi 
make  it  possible  to  raise  particular  crops  or  to  secure  certain  fruits  in  a 
locality  where,  without  their  friendly  presence  and  aid,  their  growl^ 
would  be  casual  or  altogether  impossible. 

From  the  most  carefid  estimates,  based  upon  prolonged  and  scientific 
examinations,  the  conclusion  has  been  reached  tiiatfor  the  best  interests 
of  any  country,  uidess  under  exceptional  circumstii^Ges,  from  one- 
fourth  to  one-third  of  its  surface  should  be  preserved  in  a  wooded  or 
forest  condition. 

In  whatever  aspect,  therefore,  we  contemplate  the  forests,  they  pre- 
sent themselves  as  an  object  of  the  first  importance.  No  subject  has  a 
stronger  claim  upon  the  attention  and  care  of  the  Government  tb^ 
this ;  none  is  more  vital  to  the  national  welfare.  Our  forest  intere^  u 
not  only,  as  we  have  seen,  by  fsix  our  largest  interest,  considered  in  a 
pecuniary  point  of  view,  but  many  other  great  interests  are  dependent 
upon  it.  We  cannot,  therefore,  cherish  our  woodlands  with  too  mndi 
care.  We  cannot  take  too  much  pains  for  their  preservation.  But  frooi 
the  beginning  of  our  history,  almost,  we  have  been  treating  them  as 
though  they  were  of  little  or  no  value.  Our  country,  at  the  time  of  ite 
first  settlement  by  the  whites,  was  abundantly  wooded,  bat  in  the  west- 
ward movement  of  its  increasing  population  we  have  hewn  our  war 
through  the  forests,  and,  calling  in  the  flames  to  supplement  the  work 
of  the  ax,  have  destroyed  them  to  such  an  extent  that  there  is  in  manj 
portions  of  the  country  not  only  a  deficiency  in  the  supply  of  lumber, 
but  we  are  experiencing  grave  inconveniences  and  losses  of  other  kind& 

We  have  cut  and  burned  the  forests  with  reckless  wastefulness,  h 
would  seem  as  though  our  great  anxiety  had  been  to  get  rid  of  them  a« 
soon  as  possible.  We  have  consumed  our  patrimony  with  spendthrift 
prodigality.  We  have  wasted  and  are  yet  wasting  ^e  richest  heritage 
which  nature  ever  bestowed  on  any  people.  The  emblem  on  the  seal  of 
one  of  our  States  is  composed  of  a  wood-chopper  with  uplifted  ax.  It  is 
emblematic  of  the  spirit  of  the  whole  country.  Kever  was  a  land  more 
munificently  supplied  T^ith  timber  adapted  to  the  manifold  uses  of  dv- 
ilized  and  industrial  life  than  was  our  own  at  the  beginning  of  its  set- 
tlement, in  that  magnificent  belt  of  \vhite  pine  which  stretched  from  the 
Saint  John  to  the  Mississippi,  almost  without  interruption.  Now  little 
of  it  remains,  and  at  the  present  rate  of  consumption  in  a  Tew  years  it 
will  be  practically  extinguished.  There  are  left  to  us  the  great  pitch-pine 
forests  of  the  South,  the  firs  and  redwood  of  the  Pacific  coast,  with  the 
hard- wood  forests  which  are  to  be  found  to  some  extent  throughout  a 
large  portion  of  the  country.  None  of  these,  however,  can  take  the 
place  of  the  fast-disappearing  white  pine,  but  as  that  fails  increasing 
resort  is  had  to  them  of  necessity.  Auready  the  Inmbermen  of  the 
Northwest  are  busy  in  the  long-leaved  pineries  of  the  Oolf  region,  and 
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those  great  forests  are  falling  with  alarming  rapidity.  On  the  Pacific 
slope  the  same  is  true.  In  the  arid  regions  between  the  coast  range  and 
the  Missouri  reckless  cutting  and  numerous  forest  fires  are  making  the 
country  more  arid  continually,  and  destroying  the  means  of  irrigation 
so  essential  there  to  all  agricultural  production.  In  Oregon  and  Wash- 
ington Territory  forest  fires  anticipate  the  ax  of  the  lumberman.  The 
mountains  of  that  region  are  hidden  from  sight  for  weeks  and  months 
together  by  the  dense  smoke  from  burning  forests.  The  navigation  of 
the  great  rivers  can  be  canied  on  often  only  in  the  day-time,  and  then 
only  with  occasional  soundings,  on  account  of  the  obscuring  smoke,  and 
the  traveler  may  ride  again  and  again  for  fifty  miles  continuously  over 
the  track  of  the  destroying  flames. 

WHAT  IS  TO  BE  DONE? 

In  view  of  these  facts  and  many  more  of  like  character  which  might 
be  mentioned,  we  may  well  ask  if  something  cannot  be  done  to  stay 
this  process  of  destruction.  Are  we  to  repeat  in  our  history  that  of  so 
many  of  the  nations  of  the  Old  World,  and  see  large  portions  of.  the 
country  converted  into  a  desert  because  of  the  destruction  of  the  for- 
ests, which  were  nature's  guarantee  of  fertility  and  salubrity  t  Or  shall 
we,  warned  by  their  history  and  enlightened  by  the  facts  even  ncJw  made 
obvious,  adopt  measures,  which,  if  they  cannot  at  once  restore  that 
whicb  is  already  lost,  may  check  the  destructive  influences  which  are 
at  work  and  set  in  operation  agencies  which  will  lessen  the  evil  results 
which  are  threatening  us  f 

Among  the  things  to  be  done  are  obviously  these : 

First.  The  Government  should  manifest  its  recognition  of  the  im- 
portance of  the  forests  of  the  country  to  the  general  welfare,  by  prop- 
erly caring  for  the  forests  which  yet  remain  in  its  possession.  The 
Goverpment  cannot  interfere  with  or  regulate  the  use  or  consumption 
of  forests  which  belong  to  individuals,  corporations,  or  the  separate 
States.  That  must  be  left  to  the  influence  of  increased  and  diffused 
knowledge  and  enlightened  self-interest.  But  nothing  seems  clearer 
than  that  the  Government  should  take  care  of  its  own  property  and  use 
it  for  the  general  welfare.  And  today  it  has  no  property  so  valuable  as 
its  forests.  Its  mines,  its  forts,  its  ships,  the  coined  money  in  its  vaults, 
taken  together,  are  hardly  comparable  with  them.  These  might  all  be 
lost  without  essential  or  permanent  injury  to  the  nation,  while  the  loss 
of  the  forests  would  threaten  desolation  and  national  decay  and  de- 
struction. The  formef*  the  Government  guards  with  all  its  power. 
Why  should  it  not  protect  the  latter  with  equal  caref  France  points 
with  pride  and  gratitude  to  the  time,  more  than  two  hundred  years  ago, 
when  Colbert,  the  great  minister  of  Ijouis  XIV,  aroused  by  the  ill-man- 
agement and  waste  of  the  woodlands,  exclaimed  ^'France  pirira  faute 
des  boisl^ — the  destruction  of  the  forests  is  the  destrtictiou  of  France — 
and  when  that  monarch  promulgated  the  celebrated  ordinance  of  16G9, 
and  began  a  system  of  forest  administration,  which,  with  somer  inter- 
ruptions, has  continued  to  the  present  time.  The  Bureau  of  Eavx  ef 
ForStSj  or  Waters  and  Woods,  is  one  of  the  most  important  bureaus  of 
the  FrBuch  Government.  So  settied  is  the  conviction  as  to  the  value 
of  the  forests,  so  assured  their  place  as  one  of  the  great  and  permanent 
interests  of  the  nation,  that  even  during  the  late  Franco-Prussian  war, 
although  a  law  of  1860,  appropriating  1,000,000  firancs  annually  for  a 
special  forestry  work,  had  expired  by  its  own  limitation,  the  work  was 
continued,  with  only  a  parti^  lessening  of  the  expenditure,  and  made 
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a  charge  upon  the  ordinary  budget.  The  budget  for  1880  ooutams  ap- 
propriations of  more  than  3,000,000  francs  for  the  forest  service  of  the 
year. 

What  has  been  said  of  France  is  but  an  illustration  of  the  general 
'Hentiment  and  the  course  of  legislation  throughout  the  countries  of 
Europe  in  regard  to  the  forests.  They  are  everywhere  regarded,  not 
only  as  one  of  the  permanent  sources  of  revenue,  but  as  of  vital  im- 
portance to  the  general  welfare.  No  interest  is  cherished  with  more 
careful  solicitude.  They  are  maintained  by  the  best  scientific  manage- 
ment and  guarded  by  all  the  authority  of  law. 

The  time  has  come  for  us  to  look  upon  the  forests  in  a  new  light. 
The  time  has  come  for  us  to  regard  them,  not  as  an  obstruction  in  the 
way  of  agriculture,  as  has  so  ofien  been  the  case,  or  a  convenience,  but 
as  a  great  national  treasure,  to  be  cherished  as  such  and  m^e  the  most 
of.  Our  spendthrift  treatment  of  tliem  should  be  stopped  and  a  more 
thrifty  course  adopted.  We  should  take  a  lesson  from  the  hard  experi- 
ence of  other  nations  before  we  are  comx>elled  to  pass  through  that  ex- 
l)erience  ourselves.  * 

The  first  duty  is  to  ascertain  what  extent  of  forests  we  have  and  their 
condition.  It  admits  of  no  question  that  some  of  our  most  valuable 
and  extensive  forest  regions,  those  esi)ecially  producing  the  white  pine, 
are  nearly  denuded,  while  in  many  other  cases  the  forests  are  thin  and 
of  comparatively  little*  value. 

It  would  seem,  therefore,  the  dictate  of  simplest  expediency  that  tiie 
timber  lands  still  belonging  to  the  Government  should  be  withheld  fit)m 
sale,  at  least  until  a  complete  and  accurate  survey  of  them  has  been 
made,  such  as  will  show,  not  only  their  value  measured  by  the  present 
amount  of  timber  on  them,  but  their  importance  as  connected  with 
climate,  the  supply  of  streams,  and  as  barriers  against  harmful  winds. 
The  time  has  gone  by  when  we  need  to  give  away  such  lands,  if  indeed 
any  lands,  for  the  sake  of  securing  their  settlement,  much  less  to  offer 
a  premium  for  any  such  purpose.  The  general  welfare,  not  only  for  the 
present,  but  for  long  time  to  come^  as  affected  by  the  forests,  is  of  more 
account  and  deserves  more  attention  on  the  part  of  the  Grovernment 
than  the  convenience  or  the  gain  of  individual  settlers. 

At  the  same  time  more  efficient  measures  should  be  taken  by  the  Gov- 
ernment to  prevent  depredations  upon  the  public  timber  lands.  The 
public  should  be  made  to  understand  that  the  Government  attaches  a 
value  to  its  timber  as  well  as  to  its  land }  that  l>oth  alike  are  property, 
tlie  taking  of  which,  in  an  unauthorized  manner,  is  not  to  be  tolerated^ 
but  to  be  punished.  The  public  should  be  made  to  understand  tliat  in 
some  cases  the  (Jovemment  values  its  land  chiefly  for  the  timber  grow- 
ing upon  it.,  and  which  can  be  maintained  upon  it  by  proper  care.  In 
the  mining  regions  of  the  West  and  the  arid  regions  adjacent,  the 
streams  are  all-important  both  for  mining  operations  as  well  as  for  irri- 
gation  for  the  purposes  of  husbandry.  If  the  forests  are  removed  firom 
the  hill-sides  and  the  sources  of  the  streams,  mining  and  agriculture 
alike  will  suffer.  In  many  cases  also  if  the  forests  are  once  removed 
tliey  can  never  be  restored,  even  with  the  utmost  care. 

The  Government,  therefore,^  should  ascertain,  by  a  careful  examina- 
tion with  reference  to  this  very  object,  what  forests  ought  to  be  main- 
tained as  such,  and  secure  them  from  injury  and  depredation.  Provis- 
ion should  be  made  by  law  that  no  timber  should  be  cut  below  a  certain 
size,  except  so  fer  as  &  jiroper  thinning,  in  order  to  i)roniote  a  better 
growth  of  remaining  trees,  should  make  tne  removal  of  smaller  trees  ad 
vantageous.    This  method  of  treating  the  public  fore^^ts  lias  ivci^ntly 
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been  adopted  in  Canada,  and  it  has  long  been  tbe  system  of  manage- 
ment in  Europe^  It  follows,  almost  as  a  matter  of  course,  when  once 
we  regard  the  forests,  not  as  something  to  be  neglected,  as  of  no  account, 
but  as  property  or  something  having  positive  value.  The  European 
Governments,  acting  in  this  way,  at  the  same  time  conserve  the  jiublic 
welfare,  protect  the  great  interests  of  agriculture  and  commerce,  and 
secure  an  income  to  the  public  treasury  far  exceeding  the  expenses  of 
management. 

It  may  well  be  <iuestioned  also  whether  on  the  prairie  and  other  tree- 
less portions  of  the  country  the  Government  should  not  reserve  one- 
fourth  of  the  land  at  its  disposal  t-o  be  planted  with  forest  trees,  or 
make  it  a  condition  in  the  sale  of  all  its  lands,  and  necessary  to  com- 
plete the  title  to  them,  that  a  certain  i)ercentage  of  eveiy  tract  disposed 
of  shall  be  plantecl  with  trees  and  forever  kept  in  the  condition  of 
forest. 

The  timber-culture  act  also  should  either  be  entirely  repealed  or  more 
effectual  means  taken  to  insure  compliance  with  it«  provisions  and  the 
accomplishment  of  the  purpose  for  which  it  was  enacted.  That  purpose 
was  chiefly  the  good  of  the  country  at  large,  and  only  incidentally  the 
benefit  of  the  planter.  But  the  act  has  been  and  is  constantly  taken  ad- 
vantage of  by  speculators  and  others  as  a  means  of  getting  title  to  the 
land  without  any  care  or  puri)ose  to  secure  a  forest  growth.  Much  of  the 
planting  done,  under  semblance  of  complying  with  the  requirement 
of  the  act,  is  little  better  than  no  planting  at  all.  There  should  be 
some  system  of  inspection,  at  or  near  the  time  of  planting,  by  which 
it  might  be  officiaUy  known  whether  the  planting  is  properly  d6ne, 
and  whether  proper  subsequent  care  is  given  to  the  treee,  instead  of 
leaving  a  matter  of  so  much  importance  in  uncertainty^  and  allowing 
a  title  to  valuable  land  to  be  secured  by  the  oath  or  aiiirmation  of  an 
interested  party  eight  years  after  the  planting  is  supposed  to  have 
taken  place,  and  without  any  official  inspection.  It  ought  to  be  a  con- 
dition of  every  entry  of  a  claim  under  the,  timber-culture  act  that  the 
portion  of  land  devoted  to  timber  is  to  be  always  devoted  t-o  timber,  is 
to  be  maintained  in  a  forest  condition,  or  the  whole  claim  reverts  to  the 
Government. 

FOREST  FIBES. 

The  subject  of  forest  fires  is  one  deserving  the  most  attentive  con- 
sideration. Property  to  the  amount  of  hundreds  of  millions  of  dollars 
in  value  is  thus  annually  consumed  in  our  country.  It  is  estimated  by 
the  most  competent  judges  that  the  destruction  of  our  foi^ests  by  fires 
exceeds  that  resulting  from  the  ax  of  the  lumberman.  Says  Major 
Powell,  in  his  Eeport  on  the  Lands  of  the  Arid  Region  of  the  United 
States : 

The  protection  of  the  forests  of  the  entire  arid  region  of  the  United  Stat/es  ih  reduced 
to  one  single  problem — Can  these  forests  be  saved  from  fire  f  The  writer  has  wi  tnes8e<l 
two  fires  in  Colorado,  each  of  which  destroyed  more  timber  than  all  that  used  by  tlie 
citizens  of  that  State  &om  its  settlement  to  the  present  day;  and  at  least  thi*ee  in 
Utah,  each  of  whioh  has  destroyed  more  timber  than  that  taken  by  the  people  of  the 
Territory  since  its  oeonpation.  Similar  fires  have  been  witnessed  by  other  members 
of  the  surveying  corps.  Everywhere  thron^hont  the  Rocky  Mountain  region  the  ex-, 
])lorer  away  finom  the  beaten  paths  of  civilization  meet«  with  great  areas  of  dead  forests ; 
pines  with  naked  arms  and  charred  trunks  attesting  to  the  former  presence  of  this 
great  destroyer.  The  younger  forests  are  everywhere  beset  with  fallen  timber,  atteet- 
i  ng  to  the  rigor  of  the  flames,  and  in  seasons  of  great  drought  the  mountaineer  sees  the 
heavens  filled  with  dounds  of  smoke. 

Professor  Hilgard  bears  similar  testimony  to  the  destructive  influence 
of  fires,  especial^  in  California,  and  any  one  who  has  read  the  accounts 
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published  witbin  the  last  few  months  of  fii^es  raging  in  all  parts  of  the 
country,  8 weepiug  over  thousands  of  acres  at  a  time,  threatening  towns 
and  cities  in  their  destructive  coui'se,  impeding  the  lines  of  travel  and 
blotting  out  the  light  of  the  sun  for  days  if  not  for  weeks  together,  can- 
not but  be  sensible  that  we  are  suflferiug  a  great  loss  from  this  source. 
But  the  present  and  pecuniary  loss  is  not  the  whole  by  any  means. 
Wliere  these  forest  fires  rage,  not  only  is  there  a  consumption  of  vain- 
able  timber,  utterly  wasted,  but  the  soil  itself  is  bume<l  and  destroyed 
so  that  it  will  not  support  another  growth  of  trees  or  any  valuable  crop 
until,  after  the  lapse  of  many  years — it  may  be  a  century — ^the  soil  is 
gradually  restored. 

The  losses  thus  sustained,  and  greater  threatening  us  in  the  future, 
warrant  the  most  liberal  expenditure  of  money  and  the  most  stringent 
legislation  in  the  endeavor  to  lessen,  if  we  cannot  wholly  prevent^  this 
lamentable  waste  and  injury. 

ENCOURAOEMENT  OP  TREE-PLANTING. 

At  tlie  same  time  we  should  do  what  we  can  to  encourage  the  plant- 
ing of  trees  in  those  portions  of  the  country  now  destitute  of  them  or 
where  they  are  not  sufficiently  abundant.  Much  can  be  accomplished 
in  this  direction  by  spreading  abroad  inlbnnation  in  regard  to  the  value 
of  trees  when  planted  in  masses,  their  influence  upon  climate  and  the 
amount  of  rainfall,  and  consequently  upon  the  agricultural  iuteresti^of 
the  country,  as  well  as  upon  the  health  of  the  people. 

One  of  the  most  desirable  things  to  be  done  for  the  welfare  of  the 
country  is  to  disseminate  everywhere  information  in  regard  to  trees  and 
their  uses,  so  that  the  mass  of  the  people  shall  come  to  regard  them 
somewhat  according  to  their  real  value,  to  look  upon  them,  not  as  some- 
thing to  be  got  out  of  the  way  whenever  personal  interest  or  personal 
feeling  may  so  dictate,  but  to  be  cherished  as  friends ',  not  to  be  reck- 
lessly destroyed,  but  to  be  held  in  trust  for  future  benefit  and  lor  those 
who  are  to  come  after  us.  The  words  of  Baron  Ferdinand  Von  Mueller 
deserve  to  be  borne  in  mind  as  expressing  the  true  view  of  this  subject 
He  says : 

I  regard  the  forest  as  an  heritage  given  as  by  nature,  not  for  spoil  or  to  devastate, 
bnt  to  be  wisely  used,  reverently  honored,  and  carefnUy  maintained.  I  regard  iht 
forests  as  a  mft,  intmsted  to  any  of  us  only  for  transient  care  during  a  short  space 
of  time,  to  1>&  surrendered  to  posterity  again  as  an  unimpaired  property,  with  in- 
creased riches  and  augmented  blessings,  to  pass  as  a  sacred  i)atrimony  from  generation 
to  generation. 

FOBESTBY  IN  SCHOOLS. 

In  Sweden  the  value  and  uses  of  trees  are  taught  in  the  public  schools, 
and  school  districts  are  required  to  have  a  sufiicient  amount  of  ffronnd 
connected  with  every  school-house  to  allow  of  the  planting  and  eulti- 
vation  of  flowering  plants,  shrubs,  and  trees  by  the  pupils.  As  they 
complete  their  school  course  they  are  allowed  to  transplant  what  tliey 
have  cultivated  into  their  home  grounds,  while  those  who  enter  the 
school  after  them  fill  the  vacant  places  by  their  own  planting,  and  thns 
the  succession  is  continued.  It  would  be  one  of  the  best  thipgs  for  us 
if  a  similar  course  of  instruction  were  established  in  our  schools.  It 
would  be  most  heathfol  in  all  respects  to  the  children  while  at  school, 
and  its  after  influence  upon  the  country  would  be  most  beneficial. 

FOBESTBT  EXPEBIMENT  STATIONS. 

It  wouki  greatly  aid  in  the  dissemination  of  information  in  regard  to 
trees  and  do  much  to  encourage  tree-planting  if  there  were  established  in 
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diflferent  parts  of  the  country  forestry  Experiment  Stations,  or  test  plan- 
tations. These  stations  should  consist  of  several  h  undied  acres  of  ground 
each.  They  should  be,  as  to  soil  and  situation,  of  the  average  character 
of  the  region  in  which  they  might  be  located.  They  should  consist,  in 
part,  of  trees  already  gi-own  as  forest,  where  the  effects  of  pruning  and 
thinning  could  be  tested  and  any  experiments  tried  which  might  shoAv 
how  existing  forests  may  be  improved.  On  other  portions  of  the  ground 
all  experiments  in  regard  to  the  various  modes  of  planting  and  culti- 
vating trees  should  be  tried.  The  best  methods  of  gathering  and  stor- 
ing seeds  should  be  ascertained.  The  effects  of  irrigation  should  be 
shown.  The  value  of  wood  of  different  trees,  for  fuel  or  for  use  in  the 
arts,  should  be  ascertained.  The  climatic  range  of  trees  should  be  as- 
certained also  by  the  cultivJi.tion  of  a  great  variety,  not  only  of  indig- 
enous, but  also  of  exotic  trees.  To  make  such  experiment  stations 
most  useful,  we  might  well  have  one  in  every  State.  The  time  will  come, 
undoubtedly,  when  ttiere  will  be  one  in  every  State.  But  now  there 
should  not  only  be  one  s^t  the  Capitjil,  but  others  also  in  the  easteni, 
northern,  middle,  southern,  and  western  portions,  and  in  that  peculiar 
region,  the  Pacific. 

FOREST  SCHOOLS. 

In  connection  with  these  experiment  stations  there  should  be  Forest 
Schools,  where  all  that  relates  tp  the  history  and  science  of  tree  growth 
should  be  taught  in  connection  with  the  practical  work  of  tree-planting 
and  culture.  To  urge  the  establishment  of  such  schools  may  seem  to 
some  preposterous  and  to  others  premature.  It  will  seem  preposterous 
only  to  those  who  are  ignorant  of  what  is  involved  in  forest  growth, 
who  do  not  know  that  by  proper  methods  of  cultute  ground  covered 
with  trees  may  be  made  to  yield  twice  or  three  times  as  much  wood  or 
timber  as  we  now  derive  from  an  equal  extent  of  woodland.  It  will 
seem  premature  only  to  those  who  fail  to  consider  how  rapidly  our  pres- 
ent forests  are  being  consumed  and  how  Ipng  it  will  take  to  get  such 
schools  in  practical  operation.  To  those  who  know  the  present  situation 
of  the  country  as  to  its  forests,  or  who  will  give  proper  heed  to  the  facts 
which  are  established  beyond  all  controversy,  it  will  appear  that  we 
cannot  take  measures  too  soon  for  the  establishment  of  these  schools  or 
practical  and  scientific  instruction.  If  it  be  asked  why  the  Govern- 
ment should  engage  in  this  work,  and  why  it  should  not  be  left  to  pri- 
vate enterprise,  the  answer  is  that  the  Government  owns  a  large  tract  of 
forest  now  which  its  own  interest  demands  it  should  protect  and  de- 
velop to  the  utmost. 

The  timber  lands  yet  remaining  in  possession  of  the  Government 
amount  to  84,564^207  acres,  or  an  area  exceeding  the  whole  of  the  ^ew 
England  and  Middle  States,  with  the  District  of  Columbia.  But  the 
Government  is  interested  also  in  the  growth  and  maintenance  of  a 
])roper  amount  of  forests  on  lands  which  have  become  the  property  of 
States  or  individuals.  It  cannot  be  expected  that  private  enterprise 
will  establish  schools  of  instruction  in  forestry.  The  time  required  to 
develop  a  forest  from  the  sowing  of  the  seed  or  the  planting  of  the 
young  trees  until  their  maturity  is  so  long  that  comparatively  few  per- 
sons will  even  undertake  the  planting  of  a  forest,  and  life  is  regarded 
as  so  uncertain  that  hardly  any  would  be  disposed  to  establish  by  pri- 
vate means  a  school  of  instruction  in  forestry.  The  work  of  establish- 
ing such  schools  must  devolve  upon  the  Government  or  upon  some 
luxly  having  a  longer  life  than  falls  ordinarily  to  the  lot  of  man.  And 
why  is  not  this  oue  of  the  most  appropriate  works  of  the  Government? 
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If  it  may  purchase  and  distiibute  seeds  for  the  benefit  of  agricoltare: 
if  it  may  carry  on  ])rotracted  experiments  in  regard  to  the  production 
of  sugar  from  beets  or  sorghum;  if  it  may  investigate  the  character  of 
diseases  that  destroy  the  lives  of  cattle  or  of  insects  that  are  iDJurions 
to  economic  plants,  why  may  it  not  institute  experiments  to  test  the 
respective  values  of  trees,  their  method  df  growth,  their  adaptations  to 
different  soils  and  climates,  and  all  that  relates  to  the  most  successful 
culture  of  trees  ?  If,  as  we  have  seen,  the  value  of  the  products  of  the 
forests  so  far  exceeds  that  of  the  mines  and  many  of  what  are  regarded 
as  the  staple  crops  of  the  country,  and  we  are  ready  to  expend  money 
without  stint  in  behalf  of  these,  why  should  we  not  care  for  the  foreste 
with  a  like  readiness  and  liberality? 

There  is  hardly  a  European  country  that  has  not  one  or  more  forestry 
schools.  In  all  Europe  there  are  thirty-seven.  Germany,  with  an  area 
equal  only  to  two  of  our  States,  Oregon  and  Colorado,"  has  nine  sudi 
schools.  Austiia  has  eight.  Little  Switzerland  has  one  in  connection 
with  her  polytechnic  institution  at  Zurich,  besides  elementary  schools 
in  the  several  cantons.  France  has  about  7,500,000  a^res  of  forest  be- 
longing to  the  state  or  to  communes,  and  about  15,000,000  acres  belong- 
ing to  private  owners.  The  administration  of  forests  is  under  the  charge 
of  the  ministry  of  finance,  with  a  director- general  and  two  administra- 
tors, with  a  qonservator  of  forests  for  each  of  the  thirty-two  departments^ 
and  a  large  corps  of  inspectors,  sub-inspectors,  and  guards.  France  has 
also  at  Nancy  one  of  the  best  forest  schools  in  Europe. 

The  principle  upon  which  the  strict  forest  codes  of  most  European 
countries  are  founded,  and  which  leads  naturally  to  the  establishment 
of  forest  schools,  is  thus  stated  by  Professor  Macarel,  a  high  authority, 
in  his  "  Cours  de  Droit  Adminwtratif^ : 

The  preservation  of  forests  is  one  of  the  first  interests  of  society,  and  consequentlj 
one  of  the  first  duties  of  government.  It  is  not  alone  from  the  wealth  which  tbey 
offer  that  we  may  judge.  Their  exlsteuce  is  of  itself  of  iucalcolable  benefit,  as  weil 
in  the  protection  and  feeding  of  the  springs  and  rivers  as  in  their  prevention  of  the 
washing  away  of  the  soil  from  the  mountains  and  in  the  beneficial  inflnenoe  which 
they  exert  npon  the  atmosphere. 

Large  forests  deaden  and  Inreak  the  force  of  heavy  winds  that  beat  out  the  seeds 
and  injure  the  growth  of  plants.  They  form  reservoirs  of  moisture ;  they  shelter  the 
growth  of  the  fields ;  and  upon  hill-sides,  where  the  rainwaters,  checked  in  their  descent 
by  the  thousand  obstacles  they  present  by  their  roots  and  by  the  trunks  of  trees,  have 
time  to  filter  into  the  soil,  and  only  find  their  way  by  slow  degrees  to  the  rivers.  They 
regulate,  in  a  certain  degree,  the  flow  of  the  waters  and  the  hygrometrical  condition 
of  the  atmosphere,  ana  their  deBtruction  accordingly  increases  the  duration  of 
droughts,  and  gives  rise  to  the  injitries  of  inundations  which  denude  the  face  of  the 
mountains. 

Penetrated  with  these  truths,  legislators  have  in  all  ages  made  the  preaervation  of 
forests  an  object  of  special  solicitude. 

In  the  exercise  of  their  right  of  eminent  domain  the  governments  of 
Europe  go  beyond  what  is  necessary  or  would  be  practicable  in  tiiis 
country,  not  hesitating  to  control  by  law  the  management  of  private 
forests  as  well  as  those  which  belong  to  the  state.  So  Professor  Maca- 
rel says  on  this  point: 

The  general  law  of  France  is  that  owners  are  free  to  vary,, within  certain  limits, 
the  cultivation  and  workinpf  of  their  lands:  but,  a«  to  woods  and  forests,  the  public 
interests  demand  that  individuals  shall  not  be  free  to  clear  them  from  the  soil  when- 
ever they  please.  From  hence  it  foUows  that  the  administration  has  a  right  to  pro- 
noimce  its  prohibition  against  clearing  whenever  it  is  deemed  that  the  public  interests* 
re<|uire  that  this  be  done. 

The  law  of  Switzerland  lays  down  the  same  principle  most  di.stinrtly. 

In  Sweden,  more  than  two  hundred  and  fifty  years  ago,  private  own- 
ers of  forests  were  required  to  plant  and  protect  from  rattle  two  trees 
for  each  one  cut. 
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Prussian  Germany  has  20,000,000  acres  of  forests,  half  of  which  be- 
long to  the  state  and  incorporated  bodies,  and  half  to  private  persons. 
In  the  care  and  management  of  these — one-fourth  only  of  the  extent  of 
our  public  timber  lands — thestate  expends  annually  $7,500,000,  and  from 
them  derives  an  income  of  $14,000,000.  And  while,  in  general,  the  private 
l)roprietor8  are  allowed  to  manage  their  forests  as  they  please,  they  are 
liable  by  law  to  have  their  rights  or  privileges  restricted  whenever  the 
general  good  demands  it,  as,  for  instance,  where  the  clearing  of  a  forest* 
growing  on  sandy  soil  would  expose  neighboring  property  to  be  injured 
by  haviug  this  sandy  soil  carried  upon  it  by  the  winds,  or  where  the 
volume  of  a  stream  would  be  lessened  or  made  irrregular  in  its  flow  by 
the  removal  of  a  forest  growing  along  its  banks  or  upon  its  head  springs. 

Nothing  is  better  established,  therefore,  by  the  concurrent  usage  and 
legislation  of  other  nations,  than  that  the  forests  of  a  country  are  prop- 
erly a  matter  of  national  concern,  something  to  be  cared  for  and  pro- 
tected by  governmental  authority.  As  to  this  we  have  been  very 
neglectful.  We  have  neither  estimated  properly  our  own  forests,  as  we 
have  lived  among  them  and  been  benelited  by  them,  nor  so  read  the 
history  of  other  nations  with  respect  to  their  forests  as  to  profit  by  it. 
Great  dangers  and  suflTerings  of  extreme  character  have  led  most  of  the 
Eastern  nations  to  adopt  stringent  laws  for  the  regulation  of  their  for- 
ests, as  somethiug  ui)on  which  their  very  existence  was  dependent. 
Spain  has  gone  down  from  her  rank  as  the  foremost  power  of  Europe 
to  her  present  inferior  position  as  the  result,  in  large  part,  of  the  waste- 
ful consumption  of  her  forests.  Other  countries  adjacent  to  the  Medi- 
terranean have  declined  in  population  and  power  for  the  same  reason. 
Fertile  regions  have  become  deserts,  and  valleys  and  plains  that  once 
waved  ^vith  grain  have  been  buried  under  avalanches  of  stone  and 
gravel  which  have  been  shot  from  the  mountain-sides  because  their  bar- 
riers of  forests  have  been  removed.  The  Blhanate  of  Bucharia,  an 
example  within  our  own  time,  challenges  our  attention.  Within  the 
memory  of  those  now  living  this  was  amoDg  the  most  fertile  regions  of 
the  Asiatic  continent.    As  one  says,  it  was — 

When  weU  wooded  and  watered,  a  terrestrial  paradise ;  bat  within  the  last  twenty-' 
five  years  a  mania  of  clearing  has  seized  npon  the  inhabitants,  and  all  the  great  forests 
have  been  cat  away,  while  ^e  little  that  remained  was  ravaged  by  fii*e  during  a  civil 
war.  The  conscqaenccs  were  not  long  in  foUowing,  and  have  transformed  this  country 
into  a  kind  of  arid  desert.  The  water-courses  are  dried  up,  and  the  irrigating  canals 
empty.  The  moving  sands  of  the  desert,  being  no  longer  restrained  by  barriers  of  for- 
ests, are  every  day  gaining  upon  the  hmd,  and  will  iinish  by  transforming  it  into  a 
desert  as  desolate  as  the  solitudes  that  separate  it  Arom  Khiva. 

Such  instjances  might  be  abundantly  adduced.  Countries  thus  iujured 
or  wasted  by  the  destruction  of  their  forests  will  continue  to  decline,  or 
'  must  await  the  slow  renovation  of  their  forests  as  the  cQhsequence  of  a 
properly  awakened  attention  to  the  subject. 

If  we  are  not  sdready  among  the  suffering  nations  it  is  only  because 
of  our  extraordinary  resources.  But  already  our  streams  are  running 
with  a  lessened  and  unsteady  flow.  Commerce,  on  such  great  arteries 
of  communication  as  the  Hudson  and  Ohio,  is  impeded  both  by  floods  and 
droughts,  which  are  the  direct  result  of  removing  the  forests.  The  in- 
terests of  agriculture  are  suffering  from  the  like  cause. 

We  cannot  be  too  prompt  nor  too  energetic  in  taking  whatever  meas- 
ured promise  to  be  most  successful,  whether  in  protecting  what  forests 
remain  from  unnecessary  consumption  or  in  securing  the  planting  of 
forests  to  a  proper  extent  where  there  are  none,  or  where  they  are  not 
sufficiently  abundant  for  the  general  welfare  of  the  country.  Our  ex- 
isting forests,  in  a  large  portion  of  the  country,  are  but  the  semblance 
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of  forests.  The  valuable  timber  has  already  been  removed,  or  they 
have  grown  np  in  such  neglect  that  they  will  yield  but  a  smM  per- 
centage of  what  would  grow  with  proper  management  on  an  eqnal  area. 
With  the  rapid  growth  of  the  country  aiid  the  increasing  demand  for 
the  products  of  the  forests  our  timber-lands  will  rapidly  vanish  from 
sight,  and  it  will  recpiire  all  our  care  and  all  our  energy  to  avoid  great 
inconvenience  and  suffering  on  this  account.  The  market  price  of  lom- 
*ber  is  already  much  advanced,  and  a  further  advance  is  certain.  It  is 
for  the  interest  of  the  individual  States  to  take  earnest  action  in  regard 
to  this  subject  apart  from  what  the  General  Grovemment  may  do.  They 
should  establish  local  experiment  stations,  and  should  provide,  in  con- 
nection with  their  agricultural  colleges  or  Otherwise,  for  instmctioD 
in  the  theory  and  practice  of  forei^try.  Similar  instruction  should  be 
secured  in  connection  with  the  experiment  stations  which  the  General 
Government  may  establish.  On  this  account  it  would  be  desirable  to 
have  these  stations  located  in  the  vicinity  of  existing  colleges  or  scien- 
tific schools,  as  a  large  part  of  the  necessary  instruction  could  thos  be 
given  by  the  professors  already  engaged,  and  only  perhaps  a  smgle 
additional  instructor  would  need  to  be  provided  for.  But  the  most 
abundant  provision  of  means  and  the  most  generous  outlay  of  money 
will  be  a  cheap  expenditure  in  securing  the  great  and  lasting*  benefits 
which  may  thus  be  attained. 

Bespectfully  submitted. 

N.  H.  BGLBSTON, 

Chief  of  Forestry  Division. 

Hon.  Gboroe  B.  Lo&ino, 

Commissioner  of  Agriculture. 


THE  MEAT  QUESTION  ANALYZED. 

By  Dr.  Q.  Sprague,  Chicago,  111. 

The  use  of  meat  as  an  article  of  food  has  grown  to  very  formidaUe 
proportions  within  the  last  few  decades.  The  flesh  of  our  domesticated 
meat-producing  animals  has  been  so  improved  in  quality,  and  tlieir  ca- 
pacity for  laying  on  flesh  so  enhanced  by  careful  breeoing  with  these 
ends  in  view,  and  the  range  given  to  the  use  of  meats  by  improved  and 
diversified  cookery,  that  animal  food  has  come  from  habit  to  be  a  press- 
ing need  to  the  human  race;  at  the  same  time  it  takes  the  lead  as  an 
article  of  commerce. 

But  few  realize  the  exteht  to  which  improvement  has  been  made, 
either  in  the  matter  of  quality  or  the  great  gain  made  in  the  relative 
weight  of  the  more  valuable  as  compart  to  the  less  desirable  portions 
of  the  carcass.  Nearly  every  one  is  aware  of  thiB  great  improvement 
made  in  some  of  our  vegetables  and  fruits^  amounting  to  a  totad  change 
in  structure,  qualities,  and  taste — ^in  fact,  resulting  in  the  production  gI 
edible  articles  of  the  very  highest  value  which  before  the  translbrma> 
tiou  were  valueless;  witness  the  potato  and  the  peach.  Kow,  it  having 
been  possible  in  the  articles  named^  accepting  or  discarding,  as  we  Uke, 
the  Darwinian  doctrine  of  progression  in  physical  structure,  no  one  cau 
doiiy  the  pliability  in  the  hands  of  the  careful  breeder  of  the  flesh  and 
frame  of  the  domestic  animals,  the  flesh  of  which  is  used  as  hnman  food. 
We  refer  now  to  the  three  species  in  use  for  the  purpose  named,  these, 
viz.,  cattle,  sheep,  and  swine,  forming  the  bulk  in  all  counMes  where 
improvements  bave  been  mvvAe« 
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The  origin  of  our  meat-producing  animals,  or  rather  the  transforma- 
tion firom  the  wild  races  of  remote  ages,  has  been  a  study  with  only  a 
few.  Certain  persons  have  made  investigations  in  pursuing  studies 
in  natural  history,  and  a  few  others  engaged  in  rearing  Improved 
farm  stock  have  undertaken  to  clear  up  certain  mysteries  and  pla<Je 
within  easy  grasp  the  many  curious  features  discernible  in  the  pres- 
ent. A  few  breeders  of  improved  farm  animals  bred  for  their  flesh 
recognize  the  plastic  nature  of  the  bodies  of  our  cattle,  sheep,  and 
swine,  while  much  the  larger  number  pin  their  faith  to  certain  vague 
traditions  pointing  to  a  very  ancient  origin  for  each  of  the  prominent 
breeds  beyond  which,  as  they  believe,  the  knowledge  of  man  goeth  not. 
A  careful,  unbiased  study  of  the  facts  shows  us  that  prior  to  the  middle 
of  the  eighteenth  century  there  was  no  intelligent  effort  to  improve  the 
domestic  farm  beast;  hardly,  in  fact,  so  far  back  as  the  period  men^ 
tioned.  So  in  all  the  period  interveniDg  between  the  time  of  Bakewell 
and  the  eventful  era  when  Abram  is  reported  to  have  been  rich  in 
cattle,  the  beasts  of  the  field  were  uncouth,  exceedingly  imperfect  as 
meat  producers,  and  changeable  in  form,  size,  and  characteristics,  ac- 
cording to  the  climate  into  which  they  drifted  and  the  influence  of  food 
supply,  a  location  upon  low  marshy  districts  where  vegetation  was  abun- 
dant conducing  to  steady  increase  of  size  of  frame  with  augmented 
coarseness,  whUe  arid  plains  and  high  lands  on  which  the  feed  was 
scant  in  a  very  few  years  would  give  origin  to  a  smaller  class  with 
refined  bone,  hair,  and  skin. 

LIMITED  USE  OF  MfiAT  BY  THE  ANCIENTS. 

The  flesh  of  the  early  ox.  was,  compared  to  that  of  modem  times, 
rarely  used  as  food.  He  was  a  beast  of  buirden,  was  ridden,  and  har^ 
nessed  to  the  plow.  He  was  revered  and  handled  ^th  gentleness.  The 
length  of  farrow  that  he  was  allowed  to  travel  was  120  paces,  and  it 
was  required  that  he  have  a  breathing  spell  at  the  end  of  the  furrow. 
In  the  time  of  Abram  his  flesh  was  permitted  to  be  eaten,  though  in 
certain  cases  the  use  of  it  was  limited  or  altogether  forbidden,  as  when 
he  wa«  employed  in  labor  and  when  his  numbers  were  few.  The  Hin- 
doos were  forbidden  to  shed  his  blood  at  all ;  the  Egyptians  were  only 
permitted  to  do  so  at  sacrifices,  and  other  nations  were  compelled  to 
equal  abstinence.  The  Jews  were  permitted  to  use  the  flesh  of  cattle, 
but  they  were  abstemious  in  the  use  of  animal  food ;  hence  the  restric- 
tions thrown  around  them  were  not  severe.  Kow,  the  tendency  was,  as 
will  be  readily  seen-— even  if  the  ancients  were  a  progressive  people  giv§n 
to  making  improvements,  which  they  were  not — for  their  cattle  to  re- 
tain their  primitive  forms  persistently,  except  where  modified  by  local- 
ity, climate,  or  feed,  as  stated.  Nothing  points  to  their  having  enter- 
tained any  thought  of  improvement,*  changing  the  outer  contour  by 
selections  in  coupling  or  breeding,  with  a  view  to  implanting  marbled 
flesh  within  the  inner  structure.  We  have  no  reason  to  be  surprivsed  on 
either  of  these  points,  because,  as  to  the  flrst,  all  the  various  descrip- 
tions of  cattle,  oftshoots  of  the  original  stock,  whatever  that  may  liavc 
l)een,  have,  during  aU  the  ages  since  Abram's  time,  bred  as  they  would — 
changed  in  form  by  climatic  and  food  iniiaences,  and  not  ren<lere(l  plas- 
tic by  the  hand  of  man.  As  to  the  second  point,  which  involves  fatt(»ii- 
ing  tendency  and  marbling  of  the  flesh,  we  certainly  cannot  reflect  uj)on 
tUe  ancients,  as,  with  all  the  remarkable  and  praiseworthy  inij)rove- 
ments  made  during  Bakewell's  time  and  since,  no  systematic  cffai t  hjw* 
been  made  to  get  at  the  bottom  of  the  question  of  meat  structure. 
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SITPEBSTITIONS  OP  THE  EARLY  DAYS. 

While  the  desire  for  meat  fooc(  prevailed  with  the  ancients  to  a  T»y 
limited  degree,  still,  for  their  help  iu  labor,  for  their  milk,  and  as  an 
article  of  barter^  domestic  animals  were  hela  in  high  esteem.  To  sach 
an  extent  did  this  obtain  that  even  in  addition  to  the  fact  that  they  wete 
objects  of  worship  the  portraits  of  the  ox  appeared  npon  the  coins  of 
those  days.  To  destroy  them  wantonly  was  a  public  crime.  Pliny  tells 
us  that  a  Roman  citizen  was  condemned  to  exile  because  he  killed  his 
laboring  ox  to  gratify  the  appetite  of  a  capricious  person.  The  Celtic 
nations  of  Europe  seem  to  have  possessed  somewhat  of  the  same  seDti 
ments,  as  we  are  told  by  historians  (Low),  and  even  up  to  a  late  period 
there  were  superstitious  remembrances  attached  to  the  red  cow,  whose 
milk  was  believed  to  be  a  charm  for  certain  ailments.  This  traditional 
sentiment  points  to  the  fact  that  a  red  cow  was  a  rarity,  the  prevailing 
colors  having  been  black,  brown,  fawn  color,  and  a  combination  of  these. 
A  large  number  in  later  years  were  white. 

CATTLE.— VARIATIONS  IN  SIZE. 

At  what  period  the  changes  iu  form  and  size  of  the  meat-prodndng 
ox  occurred  we  have  no  means  of  knowing.  The  XJri,  described  by 
Julius  G»sar,  Sported  as  prevailing  in  the  Hercynian  forests,  were  saiii 
to  approach  the  elephant  in  size.  Pliny  refers  to  them  as  inhabitants 
of  Scythia  and  Germany,  along  with  the  bison.  Pliny  speaks  of  Ae 
bison  as  an  animal  like  a  stag,  brought  from  Africa.  Salonius  corrobo- 
rates the  statement  of  Pliny.  ' 

We  are  told  that  fossil  skulls  have  been  found  in  various  ]>art8  of 
Europe  resembling  the  domestic  races  of  cattle,  differing  only  firom 
them  in  size.  These  bones  indicate  an  animal  three  times  as  large  as 
the  modem  races  of  cattle.  The  question  very  properly  comes  in  here, 
whether  or  not  the  very  large  size  to  which  some  of  our  modem  thoroagli- 
breds  and  high-grades  attain  is  not  attributable  to  the  possession  of  blood 
from  the  ancient  stock  referred  to.  The  remains  of  the  large  cattle  to 
which  reference  is  made  are  found  in  the  same  strata  with  those  of  tbe 
elephant  and  other  large  animals  which  formerly  inhabited  £an>pet 
proving  that  they  lived  in  the  same  era.  Shaw  tells  of  an  animal  of 
the  cattle  kind  found  in  various  parts  of  India,  north  of  Bengal,  caDed 
the  ^^amee,"  which  far  exceeded  in  size  any  of  the  cattle  kind  heretofore 
discovered.  Its  height  was  said  to  be  as  much  as  twelve  feet.  l%e 
horns,  which  were  full  two  feet  in  length,  were  erect  and  semi-lunar— 
flattened,  and  annularly  wrinkled,  with  smooth,  round,  apptoaehiog 
points.  The  amee  is  seldom  seen  within  the  European  settlements,  but 
a  very  young  one  was  picked  up  idive  in  the  Ganges  many  years  ago 
which  was  as  big  as  a  large  bullock^  and  weighed  three-quarters  of  a 
ton.  Some  of  the  native  princes  were  said  to  have  kept  them  for  parad« 
under  the  name  of  fighting  bullocks.  As  before  stat^,  sp  far  as  historr 
informs  us  definitely,  the  different  breeds  of  cattle  have  differed  widely 
in  external  appearance  and  size,  according  to  climate  and  as  food  vu 
abundant  or  scarce.  A  dififerenoei  however,  which  is  esteemed  remark- 
able, is  that  which  divides  them  into  two  classes,  viz.,  the  auroeks^  or 
ox  without  a  hunch  on  his  back,  and  the  bison,  or  hunched  ox.  All  tbe 
tame  cattle  without  hunches  have  proceeded  from  aicrodU,  and  all 
with  hunches  are  the  issue  of  the  bison.  History  tells  us  tfaat^  be^n* 
ning  with  the  north  of  Europe,  the  few  cattle  found  in  Iceland  axe  witln 
out  horns,  though  otherwise  vary  little,  if  any,  from  tJiose  of  more 


THE  MEAT  QUESTION  ANALYZED.  465 

favored  localities.    In  size,  it  is  stated,  the  role  applies  in  all  countries 
that  this  depends  ui>on  the  abundance  or  absence  of  feed. 

The  Dntch  are  reported  in  early  accounts  to  have  often  brought  cattle 
irom  Denmark,  which  grow  and  fatten  prodigiously  in  their  pastures, 
giving  plenty  of  milk.  The  Danish  cows  are  mentioned  as  longer  in  the 
body  than  the  generality  of  cattle.  The  oxen  and  cows  of  Ukraine,  where 
the  pastures  are  excellent^  were  a  good  many  years  ago  ^the  period  not 
being  given  by  historians)  the  largest  in  Europe,  and  similar  in  other 
respects  to  our  cattle.  The  hunched  oxen  are  stated  to  have  been  more 
like  the  domestic  cattle  of  Europe  in  the  color  of  the  hair  and  figure  of 
the  horns*  The  handsomest  were  reported  all  white,  like  the  cattle  of 
Lombardy.  Some  were  said  to  have  no  horns,  others  those  much  ele- 
vated, and  still  others  that  were  so  bent  down  that  they  were  almost  i)cud- 
ant.  They  are  stated  to  have  had  soft  hair,  and  the  hunch  on  the  back 
is  said  to  have  beenmadeupof  a  fatty  kind  of  flesh,  very  tender,  and  equal 
when  cooked  to  the  tongue  of  the  ox.  The  excrescence  on  some  of  these 
animals  weighed  from  forty  to  fifty  pounds.  Some  specimens  had  pro- 
digious horns.  There  was  one  in  the  French  King's  cabinet  which  was 
3^  feet  in  length  and  7  inches  in  diameter  at  the  base.  Many  travelers 
affirm  that  they  have  seen  them  of  a  capacity  sufiScient  to  contain  fifteen 
or  twenty  pints  of  water.  On  the  contrary,  all  the  northern  countiics 
of  Africa  and  Asia  and  Europe,  entirely  comprehending  even  the  ad- 
jacent islands  to  the  Azores,  are  inhabited  by  oxen  without  a  hunch, 
which  derive  their  origin  from  the  aurochs. 

Every  part  of  South  America  is  inhabited  by  oxen  without  hunches, 
which  the  Spaniards  and  others  have  successively  transported.  Thus 
the  wild  and  the  tame  ox,  the  European,  the  Asian,  the  American,  and 
the  African  ox,  the  bonasus,  the  aurochs,  the  bison,  and  the  zebu  are, 
say  historians,  all  animals  of  one  and  the  same  species,  which,  accord- 
ing to  climate,  food,  and  the  different  usages  to  which  they  have  been 
subjected,  have  undergone  all  the  variations  mentioned. 

Naturalists  have  not  been  able*  to  settle  the  question  as  to  whether 
or  not  the  cattle,  the  fossilated  remains  of  which  were  found,  as  before 
stated  in  this  paper,  in  the  alluvial  deposits  in  various  portions  of  Eu- 
rope, were  the  parent  stock  from  which  our  present  races  of  domestic 
cattle  originated,  and  the  same,  in  fact,  described  by  Julius  Gs^ar.  The 
question  is  put  in  the  following  form,  and  it  is  argued  that  we  can — 

By  aU  the  evidence  which  the  question  admits  of,  trace  the  existing  races  to  tlio 
Uri,  which  loofl^  anterior  to  the  historic  eta  inhahited  the  foxests  of  Germany,  Gaul^ 
Britain,  and  other  countries.  It  is  a  question  Inyolying  an  entirely  different  series  of 
considerations  whether  these  Uri  were  themselves  descended  from  an  anterior  race 
surpassing  them  in  magnitude,  and  inhahitine  the  globe  at  the  same  time  with  other 
extinct  species.  While  there  is  nothing  that  can  directly  support  this  hypothesis, 
there  is  nothing  certainly  founded  on  analogy  that  can  enable  us  to  inyalidate  it. 
The  fossil  Urns  inhabited  Europe,  where  a  very  different  condition  existed  with  re- 
gain to  temperature,  the  supplies  of  vegetation,  and  the  subsequent  development  of 
animal  forms.  Why  should  not  the  Urns  under  these  conditions  have  been  a  far 
larger  animal  than  he  subsequently  became  T 

The  great  ox  of  Lincolnshire  fens  exceeds  in  size  the  little  ox  of  Bar- 
bary  or  tlie  Highland  hiUs,  and  we  cannot  consider  it  as  incredible 
that  an  animal  which  inhabited  Europe,  where  elephants  found  food 
and  a  climate  congenial  to  their  natures,  should  have  greatly  surpassed 
in  magnitude  the  same  species  under  the  present  conditions  of  the  same 
countries. 

Anthony  Fitz  Stephen,  who  wrote  in  the  latter  part  of  the  reign  of 
Henry  U,  describes  the  Uri  as  then  abounding  in  the  forests  around 
London.    John  Leslie,  who  wrote  late  in  the  flft^th  century,  states  that 
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the  wild  oz^  wUoh  he  temui  the  Boi  tylveitriij  was  found  in  Uie  woods 
of  Scotland;  that  it  was  of  of  a  white  color,  had  a  thick  mane  like  i 
liou's,  and  that  it  was  then  fonnd  only  at  Stirling,  Cambemaold,  and 
Kincardine.  Those  at  the  noble  park  of  Hamilton  are  still  in  ezist^ioe, 
preserved  with  care.  They  have  lost  the  thick  manes  ascribed  to  them 
by  the  early  writers,  and  ttie  females  have  become  generally  destitute 
of  horns,  but  all  their  other  characteristics  show  them  to  be  the  descend- 
ants of  the  ancient  race. 

CHAKGES  IN  FOSM  BY  OBOSSma. 

As  proof  the  of  readiness  with  which  pecnliarities  of  form  may  be  oyer- 
come,  we  quote  the  fact  that  specimens  of  the  larger  as  well  as  the 
smaller  raoes  of  Hindoo  cattle  have  been  taken  to  England  at  variooB 
times,  and  being  crossed  with  native  cattle  the  hump  of  the  Hindoo 
beast  disappears  with  the  first  cross.  This  being  the  case,  it  is  ea^ 
to  see  how.  plastic  is  the  flesh  and  frame  of  our  meat-prodaoing  animaU, 
and  how  remarkable  it  is  that  during  the  centuries  up  to  the  middle  of 
the  seventeenth  no  effort  that  we  can  learn  of  was  made  to  improve  the 
model  of  the  domestic  races  of  cattle,  rendering  them  better  suited  to 
yield  flesh  of  high  quality  as  an  article  of  food  for  daily  use. 

THE   IMPEOVEMENTS   OP   THE   EIGHTEENTH  AKD   NINETEENTH   CEH- 

TUBIES. 

Mr.  Bakewell,  of  Dishley,  was  the  first  who  undertook  the  improve- 
ment of  cattle  and  sheep  with  system  and  intelligence.  Mr.  Bates  has 
had  to  bear  about  all  the  blame  that  has  attached  to  the  early  improve- 
ment of  cattle.  He  was  gruff  and  outspoken,  and  his  dogmatic  style 
and  selfish  ways  were  brought  out  quite  plainly,  while  Mr.  Bakewdl 
was  secretive  and  no  doubt  equally  selfish,  but  not  so  self-assertiDg  as 
Mr.  Bates,  hence  escajied  criticism.  The  modes  of  Mr.  Bakewell  have 
never  come  fully  to  light.  He  only  trusted  one  man — a  faithful  old 
flock-master — ^with  his  plan  of  crossing.  It  was  known  of  him  that  at 
one  time  he  bought  a  black  ram  in  market,  but  his  purpose  was  not  sus- 
pected at  the  time,  and  nothing  was  heard  from  the  ram  after  jiassing 
into  his  hands.  The  very  few  who  had  knowledge  of  the  purchase 
doubtless  supposed  as  the  ram  was  fat  that  he  was  bought  for  slaughter. 
A  considerable  time  after  the  purchase— it  might  have  been  one  year,  it 
might  have  been  two  or  three  years — a  visitor  who  was  well  received  by 
Mr.  Bakewell  staid  over  night  at  his  house,  and  was  shown  quite  gen- 
erally over  the  premises  by  his  host.  He  observed,  however,  that  there 
was  one  portion  of  the  place  that  seemed  to  be  purposely  avoided  by 
the  proprietor.  The  visitor  having  his  curiosity  aroused  got  up  very 
early  the  following  morning,  and  upon  gaining  access  to  the  place  re- 
ferred  to  there  found  the  black  ram  carefully  secluded  from  the  obser- 
vation of  visitors.  Feeling  that  he  had  infringed  upon  the  rights  of  his 
host,  the  fact  was  not  mentioned  till,  we  think,  after  Mr.  BakewelPs 
death.  Kow,  the  ram  referred  to  was  said  to  have  been  an  nnusually 
good  feeder,  and  laid  his  flesh  on  rapidly.  After  Mr.  Bakewell's  death 
it  is  reported  that  black  lambs  were  occasionally  dropped  from  ewes 
(Leicesters)  of  his  breeding,  though  none  were  ever  seen  during  his 
liletirae.  The  inference,  of  course,  is  that  they  were  destroyed,  the  white 
ones  only  being  permitted  to  grow  to  maturity. 

Regarding  Mr.  Bakewell,  his  improvements  were  made  mainly  Id 
sheepbreeding,  though  to  a  degree  upon  the  long  horned  breed  of  cattle. 
We  have  Mr.  Bates^  statement  that  in  1782  his  attention  was  first  drawn 
to  the  importance  of  agricultural  improvements  by  Mr.  Wartell,  of  Great 
Britain,  while  on  a  visit  to  the  southern  part  of  the  county  of  North- 
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umberland.  Mr.  Wartell  was  a  man  of  superior  information  in  his  day. 
Mr.  Bates  always  spoke  of  him  as  the  first  improver.  He  bred  good 
cattle  and  furnished  bulls  of  improved  breeding  to  the  farmers,  buying 
their  steers,  which  he  fed  upon  his  own  farm. 

Pedigree  T?a6  everythinff  with  Mr.  WartoU ;  a  long  line  of  the  best  ancestors  was 
indispensble  if  one  wished  to  breed  to  a*  certainty ;  not  that  he  did  not  know  that 
ereat  Jadgment  was  necessary  in  putting  the  most  proper  males  to  the  most  soitable 
females. 

This,  Mr.  Wartell  said,  was  the  only  way  to  make  a  permanent  im- 
provement in  any.  breed  of  stock,  bearing  in  mind  the  purposes  for  which 
they  were  intended.  During  the  Eevolutionary  war  in  this  country, 
times  in  England  were  very  much  depressed,  and  so  remained  during 
the  whole  of  the  last  quarter  of  the  century.  Mr.  Wartell  bred  the  bufi 
known  as  Jolly's  bull  (337).  It  must  have  been  about  1769  that  Mr. 
Wartell  sold  this  bull,  then  a  calf,  to  the  young  man  Jolly — then  sev- 
enteen years  old — for  thirty  guineas  5  but  Jolly,  thinking  perhaps  that 
one  good  bull  was  enough  iot  the  lifetime  of  one  man,  never  bought 
another.  So  he  is  not  credited  with  doing  much  towards  making  im- 
provements. Not  so,  however,  with  the  Ceilings,  Bates,  and  others 
who  made  such  permanent  and  decided  improvements  ui)on  the  cattle 
of  their  time  that  the  impress  of  their  best  animals  holds  to  this  day. 
Notwithstanding  the  efforts  that  have  been  made  to  perfect  the  various 
breeds  of  meat-producing  animals,  a  full  understanding  of  the  inner 
structure  of  the  cattle  beast  has  never  been  had. 

Vague  notions  existed,  amounting  to  a  positive  belief  with  some,  that 
there  was  a  difference  in  the  meat  of  the  prompt-fattening  beast  as 
compared  to  the  coarser-framed,  slow  fatteners,  but  no  efforts  seem  to 
have  been  made  to  get  at  a  full  understanding  of  the  subject.  If  the 
breeders  in  Mr.  Bates'  time,  and  those  who  manifested  a  good  deal  of 
intelligence  during  the  fourth  of  a  century  prior  to  his  beginning  as  an 
improver  of  cattle,  had  gone  to  the  bottom  of  the  subject  investigating 
the  peculiarities  of  the  cellular,  muscular^  and  circulatory  structures,  very 
rapid  strides  could  have  been  made  ttom  the  start  by  intelligently 
ajssociating  the  fattening  tendencies  and  the  quality  of  the  meat  with 
the  structure  of  fiber  and  cell,  breeding  from  such  animals  in  prefer- 
ence which,  through  their  near  of  kin,  gave  evidence  of  the  possession  of 
such  interior  structure  as  we  are  now  learning  is  indispensable  to  insure 
rapid  fattening  and  marbling  of  flesh.  We  have  no  knowledge  of  the 
subject  being  brought  to  public  notice  prior  to  the  meeting  of  the 
American  Short-horn  Breeders'  Association  at  Cincinnati  in  December, 
1873.  In  an  essay  read  by  the  writer,  entitled  "  Short-horns,  conforma- 
tion, contour,  quality,"  the  following  passage  occurs : 

While  ont  efforts  to  appear  weU  in  the  show  ring  and  to  possess  certain  favorite  fam- 
iUes  are  commendatory,  we  are  too  much  led  away  hy  the  snrface  of  things.  The 
demands  of  fashion  in  cattle  are  too  much  like  the  demands  of  fashion  in  dress ;  if  the 
surface  captivates  by  its  splendor,  no  matter  how  much  shoddy  is  beneath.  Throagh- 
ont  the  system,  under  the  skin,  between  the  musolos,  and  amon^  the  fibers  of  these, 
there  is  distributed  what  is  called  ceUular  tissue.  As  its  name  implies,  this  is  made 
np  of  cells,  and  in  these  cells  the  accumulation  of  tat,  whether  it  be  much  of  Uttle, 
is  deposited.  The  extent  to  which  this  tissue  is  found  varies  very  much  in  d^erent 
animals.  When  abundant  and  associated  with  strong  digestion,  active  absorbents, 
an'd  a  weU-formod  carcass,  flesh  is  taken  on  very  rapidly,  and  if  with  these  conditions 
the  skin  be  pliable  and  soft  the  animal  wiU  handle  weU  if  in  fair  flesh.  Now  the 
common  notion  is  that  all  animals  that  handle  mellow  have  highly-flavored,  tender 
flesh.  This  is  an  erroneoas  idea,  proved  so  every  day  on  the  butcher's  block.  Many 
Short-horns  have  woU-marbled  iiesh,  but  in  place  of  tests  having  been  m4de  io  all 
herds  as  should  have  been  done,  by  slaughtering  off  shorts  from  every  animal  in  each 
herd — so  far  as  practicable,  testing  the  meat  of  old  cows,  when  no  longer  useful,  as  an 
index  to  what  siie  leaves  in  the  herd — there  is  hardly  a  thought  given  to  this,  and  we 
propagate  for  color  and  contour  mainly. 
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Folkrwing  Uie  reading  of  the  p^wr,  a  brief  dJmematifam  wjnmg  mp  as 
fblknrg: 


Mr.  IK/rr^ofllUiiois.  There  woiieQimtHMi  I  would  like  to  aik  the  aodor.  Ivoold 
lilui  to  Imow  hcfw  far  the  tooeh  is  an  indication  id  the  qnnlity  of  tho  fleih.  1  voaM 
Ulce  to  h«Te  the  doctor  explain  himeelf  loll  j  on  that  pmnt. 

Dr.  HnukaVM,  Hellowneaa  nnder  the  ton^  ia  not  an  iniaDihle  mdiratino  of  the  in- 
terior lleeh  of  the  animal  ae  to  the  finenen  of  the  fiher  or  the  nuublini^  of  thisw .  It 
does  indieale  an  abnndaooe  €»(  eeHniar  ttene  nnder  the  akin.  I  hmm  to  repeat  tiuU 
the  Imteher'e  bloek  ia  the  on]  J  entirely  eeitain  teat  of  the  ^nali^  of  flerii  in  nn  aaiaiL 

Mr.  THJuafOEX,  of  Indiana.  I  have  been  tanght  to  behere  that  toqeh  is  an  indio- 
tion  of  the  eharaeter  of  an  animaFe  fleah.    That  haa  been  my  ednontion  m  to  the 

^t  time.  Bot  now  I  want  to  aak  the  doctor  a  q aeation.  In  jrhst  ookxed  animh 
•e  good  eating  qnalltiee  predominate  T    I  wiAh  the  doctor  would  teQ  na  that 

Dr.  Spbaouk.  Common  opinion  among  breeders  is  that  the  whiten  and  roans  hsTe 
the  flnest  ileah,  and  that  has  to  a  degree  been  mj  belief;  bvt  I  anj  again  that  tbe 
batchei'f  block  is  the  only  safe  and  snre  test  of  the  eating  qnalitiea  of  an  aadmal  of 
any  color. 

Hon.  Mr.  CBBiiTnE,  of  Canada.  I  am  afraid  that  anything  I  may  any  in  additim  to 
what  has  been  so  well  said  by  Dr.  Spra^^  will  add  bnt  little  of  valne  to  the  diaom- 
slon.  The  doctor  has  sone  at  length  into  the  discussion  of  the  ahape,  appearaim, 
ilesb,  handling,  dtc.,  of  Short-horn  cattle.  I  folly  bear  the  doctor  out  aa  to  whites 
and  roans.  I  obserTC  that  there  exists  in  this  conntry  what  seems  to  me  an  uls^ 
countable  prefbrenoe  for  red  Short-horns.  My  experience  dnrin^  n  period  of  tliiity 
years  in  breeding  Short-homs  is  that  the  best  feeders  and  hanolera,  aa  weH  as  the 
most  tender-fleshed  animals,  are  white:  it  was  almost  wholly  the  oru^inal  Short-hon 
color.  When  red  existed  in  the  early  Clhort-homs  it  was  not  a  dense  but  a  yellow  rei 
I  agree  with  Dr.  Spragae  in  regard  to  handling.  It  has  its  nse  and  proper  Talne,  but 
is  no  snre  indication  of  the  condition  of  the  flesh.  A  papery  hide  is  not  deeirali^  m 
we  all  know.  I  haye  noticed  that  the  best  flesh  rebounds  under  the  touch,  like  Iniii 
rubber.  It  yields  to  the  pressure  of  the  fingers,  but  in  a  moment  roBumes  its  smooth 
surfkoe.  In  oases  of  that  kind  I  haye  ob^eryed  that  the  flesh  was  fine,  marbled,  sad 
tender.  I  do  not  know  that  I  can  add  anything  to  the  essay  of  Dr.  Sprague,  bat  it 
seemed  my  duty,  as  well  as  the  duty  of  all  Short-horn  breeders,  to  educate  the  public 
and  remove  the  popular  prejudice  against  light  colors  in  Short-homa. 

Dr.  Spraoub.  I  would  ask  Mr.  Christie  if  l^e  has  observed  any  diflerenoe  in  the  qual- 
ity of  flesh  after  cooking,  and  what  results,  if  any,  he  has  arrived  nt  in  this  way  in 
regard  to  color  T 

Mr.  Christix.  There  is  a  class  of  cattle  deriving  their  qualities  from  tbe  old  Dutch 
cattle.  They  were  tough,  dark-fleshed  cattle.  Tney  are  a  peculiar  cattle  in  theii 
oonibrmation,  and  I  have  noticed  that  it  was  very  difficult  to  breed  their  peculiaiitiei 
out  of  a  herd  when  once  in  it.  They  were  a  pointed-backed  cattle,  and  were  importoi 
into  New  York.  The  Van  Rensselaer  cattle  were  of  that  character ;  they  were  darker 
colored,  with  hard,  wiry  touch.  Their  meat  was  dark  and  lacked  the  tenderness  and 
fine  marbled  appearance  noticed  in  the  meat  of  good  Short-horns,  espeeially  of  tho 
lighter  colors. 

The  diflouBsioii  waa  ftiriher  participated  in  by  Messrs.  liodowskj  and 
Doty,  of  Illinois,  and  Mr.  Thrasher,  of  Indiana,  bnt  every  phase  of  tbe 
discussion  went  to  show  that  the  question  of  hanoling  merely  stood  in  the 
light  of  a  tradition  among  breeders,  no  evidence  api>earing  tiiat  the 
sut^eot  had  been  studied  with  a  view  of  proving  or  du^roving  the  con- 
nection between  the  touch  of  hide  and  hair  and  the  quality  of  the  meat 
within* 

THE  MKAT  QTTBSnON  ILLTJSTBATXD. 

• 

To  Airther  illustrate,  we  quote  as  foOows  firom  the  remarks  of  the 
author  of  these  i>apers  at  the  annual  meeting  of  the  Iowa  Breedtxs' 
Association,  January,  1880,  together  with  the  inqniiieB  and  remaria 
whieh  followed.  On  this  occasion  there  was  present  quite  aa  array  <rf 
specimens  of  meat  of  all  grades^  mainly  beef,  with  one  specimen  of  tiie 
meat  of  the  deer.  These  were  taken  to  the  meeting  from  a  Chicago 
butoher'ls  shop^  where  <mly  high-grade  steers  are  cut  up,  others  h&ng 
pioeared  at  Dee  Moines  thnn  low-grade  carcasses,  and  &om  two  tbor- 
oughbied  cows  that  had  gone  barrai  and  were  fiattened  on  con.  The 
remarks  were  begun  touching  upon  the  subject  of  ^•^ffing  by  pn^ 
duciug  a  larig:e>  smooUi  a^^  ^  ^"^  illustration^  the  sfeatoaeat  beiag 
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made  that  no  matter  how  mellow  the  apple  was  under  the  touch,  the 
fruit-man  would  not  give  an  opinion  upon  the  appearance  or  quality  of 
the  interior  meat  until  he  had  divided  the  apple  with  the  knife ;  the 
declaration  being  made  by  the  speaker,  that,  in  the  present  state  of  our 
knowledge,  the  study  of  this  subject  having  been  greatly  neglected,  the 
breeder  could  come  no  nearer  to  telling  the  quality  or  appearance  of  the 
interior  flesh  of  the  ox  ot  cow,  prior  to  cutting  the  carcass  up,  than  could 
the  fruit-iiian  in  the  case  of  the  apple.    The  speaker  said : 

lliis  illustration  brings  us  directly  to  our  subject,  viz.,  the  interior  quality  of  the 
fatted  meat-producing  animal.  No  drv  meat,  tliat  is,  meat  which  is  not  marbled,  the 
fat  being  well  introduced  among  the  fibers  of  the  muscles,  can  be  otherwise  than  dry 
when  cooked,  if  dependence  be  placed  upon  the  pieces  of  meat  itself.  It  is  true  that 
certain  ingredients  which  a  dry  meat  lacKS  may  be  artificially  supplied  by  adding  but- 
ter, lard,  or  other  grease^  but  no  improvised  addition  of  this  or  any  other  sort  can 
take  the  place  of  the  fatty  matters  and  juices  which  nature  supplied  to  the  meat  of 
the  well-Dred  or  weU-marbled  steer  or  cow. 

In  regard  to  the  adipose  matter  which  enters  the  cellular  tissue,  we  have  to  say. 
that  fat  is  fat  the  world  over,  whether  it  be  made  from  com,  oats,  barley,  ground  feed 
from  the  mill,  oil-cake,  grass,  or  other  flesh-producing  substances.  Tbe  differences  to 
be  noted  are  merely  these :  in  young  animals  the  flesb  is  white,  in  old  ones  it  is  yellow. 
In  the  camivora  it  has  a  strong  smell,  while  in  ruminating  animals  it  is  nearly  odor- 
less. Now,  whether  much  or  little  fat  finds  its  way  between  the  muscles  and  among 
the  fibers  of  these,  depends  mainly  upon  three  thin^ : 

First,  upon  whether  the  food  given  be  charged  with  fat  elements.  These  are  found 
quite  plentiful^  com  and  oil-cake,  and  in  varying  degrees  in  all  other  feed ;  quite 
plentiral  in  clover,  blue  grass,  and  timothy,  in  some  of  the  wild  grasses,  and  in  vary- 
ing degrees  in  other  sorts. 

Secondly,  the  accumulation  of  fat  among  the  muscles,  and  among  the  fibers  of  these, 
depends  upon  the  vigor  with  which  digestion  is  carried  on,  accompanied  by  a  duly 
vigorous  process  of  assimilation.  Some  animals  have  this  digestive  and  assimilative 
power  in  a  very  high  degree,  while  others  have  it  very  weak. 

In  the  third  place,  after  the  digestive  process  is  complete,  the  fat  carried  by  the 
blood  finds  a  lodgment  in  the  cellular  tissue,  and  obesity,  a  condition  of  extreme 
fatness,  depends  upon  thej)resence  of  a  large  amount  of  cellular  tissue,  accompanied 
by  the  other  conditions  named  above.  The  wild  animals  and  the  thoroughbred  horse 
have  comparatively  little  of  this  tissue,  hence  they  do  not  easily  get  fat;  especiaUy 
those  do  not  that  are  fieet  of  foot,  for  adipose  matter  among  the  muscles  would  de- 
tract greatly  from  the  capacity  for  speed. 

I  show  you  here  a  sirloin  cut  from  a  deer.  Ton  will  observe  that  there  is  no  fat 
among  the  muscles,  no  "marbling."  I  next  show  you  a  sirloin  from  a  common  cow. 
This  cow  was  weU  fattened — aplenty  of  fat  under  skin  'and  about  the  kidneys,  but 
none  among  the  muscles.  The  cut  which  I  next  show  you  is  from  a  fat  Devon  cow, 
bred  and  fed  by  Mr.  M.  L.  Devin,  near  Des  Moines.  You  will  observe  that  the  char- 
acteristic flesh  of  the  Devon  is  shown  here — lean  meat  without  the  admixture  of  fat. 
The  Devon  is  noted  for  stren^|i  and  activity  of  muscle,  but  not  for  producing  marbled 
flesh.  Here  we  have  a  sirloin  steak  and  a  rib  roast  from  a  high-grade  Short-horn. 
These  cuts  were  procured  from  a  butcher  in  Chicago,  who  states  ^at  he  keeps  onl^ 
high-grade  meat.  For  this  kind  he  gets  three  or  tour  cents  a  pound  more  than  is 
Askeafor  the  meat  from  low-bred  cattle,  as  the  latter  do  not  marble  their  flesh.  Ton 
will  observe  that  this  steak  and  roast  are  marbled  weU  throughout.  The  next  piece 
of  beef  I  show  you  is  from  a  thorough  bred  Short-horn  cow — a  descendant  of  Dahlia, 
by  Upstart.  DahUa  was  imported  into  Clarke  County,  Ohio,  in  1854.  The  crosses 
since  1854  have  all  been  gooa,  hence  the  cow  and  her  meat  fairly  represent  the  class 
to  which  she  belongs.  She  was  a  show  cow  from  her  calfhood  up.  You  observe  that 
her  meat  is  splendidly  marbled.  It  was  so  throughout,  and  in  such  a  carcass  there  is 
nsualljr  very  little  waste.  Of  these  cuts  which  I  now  show  you,  foreshonlder,  fore- 
rib,  loin  roasts,  and  sirloin  stea1<s,  two  of  the  latter  are  from  the  thoroughbred  cow 
Orphan  Nell,  a  Gwynne  cow.  This  cow,  as  also  the  one  named  above,  became  barren, 
for  which  reason  they  were  fed  up  and  sold  to  the  butcher.  The  meat  of  Orphan  Nell, 
yon  wiU  observe,  is  nnusuaUy  well  marbled  throughout,  no  part  of  the  carcass  beins 
deficient  in  this  qualitv.  The  meat  of  the  two  cows  is  now  being  used  in  this  city,  ana 
we  learn  is  giving  excellent  satisfaction,  which,  of  course,  such  meat  cannot  fail  to  do. 

After  the  remarks  upon  the  specimens  were  closed^  the  opportunity 
was  given  for  inquiries  or  remarks : 

Mr.  Joiix  D.  Whitman.  It  seems  to  me  that  this  subject  opens  up  a  new  field  for 
thought  that  certainly  demaDils  our  attcRtion.  la  it  within  the  scope  of  the  breeder's 
art  to  breed  and  rear  tliin  hi^h-class  beef,  by  breeding  with  express  reference  to  itf 

Dr.  Spraqub.  I  answer  that  it  is. 
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Mr.WmJUAM.  To  irbat  extent  doec.  food  ga  in  eSocUnf:  tbic  rerals?  In  otte 
wordi,  can  jou  take  %  T'-xjui  ex*^r.  or  tku  Ir>wft  m  rub.  and  xs^nt  tbexn  from  litt*  oilf  l» 
tS*e  tmtefacr'fl  block  »t  thn*  vf-arK  c.i/'l  nn  pTfcciat'ly  the  sme  iood^  mnd  jaodsBtnit 
MOie  wiilN,  th«  tnarbliu^  of  iha  be»'f  lu  boUi  or  either  caae  f 

Vr.  fiPBuUHTJC  I  aavwrr  ikat  yua  c«JiiKit.  I  mjhke  the  wtaUaotaxt,  -with  emaxr  oKft- 
dflBfOe  in  iU  eorrf9<'t  iMtfifc,  thjii  i1j«  presence  of  a  lar^  axDOoni  of  oeliciljkr  ti«Kke  aiiTig 
the xmiaekse  it  pecuJ : ar  onh*  to  aoJinaU  noted  f  <r  iht* ir  easy  fkiteniue:  Lenuenciea.  Thii 
kaa  aa  application  to  bic^b-bf>'«d  cutik^  abeep.  aiid  vwine,  and  not  ta  low-brtid  ani- 
laaiaaf  thaM  breedn.  The  fat  eeii^  are  a  pan  of  the  a.natnmtcal  Ktraeiaxre.  aia  laad 
in  it  and  bom  with  it  aa  much  aft  the  nerr«a,  thf  uinros  lininjra,  aiui  rhtt  akzB.  if  la 
ft^itw^l  M  inataoce  the  deer  and  the  low-breed  cat  tie  bea&t.  hac  a  dehcieurr  of  oelhh 
hw  tiasua  and  fat  resir-les.  no  plan  of  faedic?  what«<rer  oed  aopply  this  dehciencT. 

Mi,  CrUnnElx.  lioes  Dr.  hprajfoe  hold  thai  real  is  ever  marbkld  T 

Dr,  BfkaCUE.  I  hare  not  proc-ared  a  Bpecirnf  n  of  real  to  ahow  yon.  Would  iwrt  expect 
Teal  to  fhow  marbbng  to  any  jsreat  extent.  Yet .  if  from  beasts  of  aarb  breeding  a§  mir- 
bLe  ti^eir  fleah  when  Dunde  fat .  the  yoiin|^  calf  would  hare  the  rodiments  of  the  cell  stiaci- 
are.  Thia  would  not  derelop  to  any  oonaiderahle  degree  in  tike  i^rowin^  atate  of 
the  ealf^  but  eootintied  feeding  would  can.se  it  to  8how  itself  sooner  gt  lat^r.  Tba« 
is  no  eacaping  in  the  case  of  tie  o^<<pTmg  a  faithfal  duplication  ot  tbe  fctrocnirp  that 
haa  bred  into  the  system  of  the  parenta.  This  holds  with  the  acmba.  gvneraOr  witli 
the  iboroa|;hbred ;  it  is  j oat  as  mnch  a  qooition  of  prepotency — power  to  ptx^Mgait 
the  tjrpe  oftbe  paienit — aa  it  ia  a  question  of  prepotency  in  an  animal  that  ia  able  to 
get  apotted  eaJras  when  the  presence  of  ^ota  haTe  long  been  a  pecnliliritj  in  tho 
aneeatiy. 

Preildent  WxLCiL  I  want  to  ask  the  doctor  what  he  thinka  aboot  thia  marfalii^ 
qnalitj  being  nniformlv  connected  with  a  delicate  offid  or  small  bone,  or  whether  it 
M  not  exactly  uniform  In  that  respect.  Do  yon  ei^eoi  a  iazge-boned^  m^i^mi  j/aia 
anj  eireiunat^[ioes  to  have  thia  marbling  power  f 

Dr.  Spraocb.  I  wonid  not  expect  to  find  fat  eella  to  any  ecmsiderable  extent  mingled 
with  the  lean  of  an  animal  with  a  marked  coarse  frame  and  booe.  The  fine-boned 
beast  ia  generally  smooth^  rotond  in  form,  eonaequently  preeenting  in  quite  a  degree 
the  charaeteriatics  of  a  feeder.  Btill^  some  scrob  cattle  are  of  this  form  and  hare  the 
fine  bone  to  the  full  limit  of  propriety  as  compared  with  the  weight  of  the  animil, 
and  I  hare  np  to  thia  time  failed  to  find  finely-marbled  meat  wiuiin  the  carcass  at 
BSkj  low-bred  beaat.  I  do  not  say  anch  a  carcass  will  not  be  found.  I  hare  no  diffi- 
colty  In  finding  the  carcaasea  of  grades  that  have  thia  marbling  in  a  prononnoed 
manner. 

Preaident  Welch.  I  will  ask  whether,  in  the  light  tins  sabject  has  taken,  a  scnb 
steer  can  ever  beproperly  fattened — whether)  if  von  find  him  ao  that  be  will  lay  on  faX 
on  the  ontside  of  the  muacles  andaronnd  the  kidneys,  the  edible  portiona  of  tne  steer 
will  not  remain  as  hard  and  leatheiy  aa  ever  they  were  f 

Dr.  gpRAOUK.  Yes;  the  fat  that  the  scrab  lays  on  is  merely  an  accumulation  which 
nature  lays  away  for  future  use.  If  a  steer  so  fatted  should  be  neglected,  or  be  caught 
under  a  straw  stack  and  live,  as  sometimes  happens,  he  has  a  surplus  laid  up  to  md 
on  which  would  be  gradually  absorbed*  High  feeding,  however,  enriches  the  fleshof 
any  animaL  but  this  increased  richness  lies  in  the  hbrine  and  the  blood  which  re- 
mains within  the  flesh  after  the  animal  is  bled,  as  no  ordinary  process  of  bleeding 
can  withdraw  all  the  blood  from  the  blood  vessels,  especially  the  minute  systems 
arteries  and  veins. 

Professor  Kkapp.  Are  there  any  outward  reliable  signs  that  you  can  go  by  in  orosB- 
ing  an  animal  that  will  produce  this  marbled  beef  in  their  get  f 

UT,  Spraoux.  There  are  no  unvaryingsignsnor  indications  open  to  the  eye,  because 
you  cannot  look  inside.  Yon  must  see  the  meat  fh)m  specimens  of  his  progeny  or 
class  of  kin  to  enable  you  to  forte  a  reasonably  certain  opinion. 

Professor  Staijuer.  1  would  ask  if  the  indications  of  the  highest  degree  of  fattening 
qualities,  as  shown  by  the  outward  form  of  a  ready  fattener,  is  lik^y  to  be  accom- 
panied with  marbled  flesh  t 

Dr.  Bpraoub.  Nature  rarely  makes  any  mistakes ;  she  is  usually  very  consistent 
If  she  gives  an  animal  strong  digestive  power,  well-sprung  ribs,  large  8t<omach,  heart 
and  InngSy  with  consequent  vigorous  circtilatin^  power  to  carry  the  blood  to  the  re- 
motest porta  with  vigor,  then  we  may  reasonably  look  for  a  good  supply  of  cells  into 
which  the  fat  may  go.  But  while  it  is  reasonable  to  look  for  this,  we  cannot  presume 
that  tiie  cells  will  be  abundant,  except  under  the  »kin  and  about  the  kidneys.  While 
the  beast  so  conHtitutod  may  and  will  store  np  a  good  deal  of  tallow,  still  tallow  is  a 
cheap  eommo<lity,  and  in  the  looations  named  it  does  nothing  towards  marbling  the 
flesh.  Variations  in  the  matter  of  distribution  of  the  cellular  tissue  and  fat  vesicles  do 
exist  in  animals  of  the  same  contour  and  breeding. 

Professor  Knapp.  The  other  question  I  wish  to  raise  is  this:  With  ^€^spect  to  the 
great  advantage  to  be  gained  in  point  of  price  by  iif  creasing  the  collnlar  tissue,  an<l 
tiiitmgh  this  Uie  diitribution  of  fat|  larding  the  mnsdes,  how  far  can  that  safely  be 
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carried?    Might  it  not  be  carried  to  such  au  extent  as  to  become  a  disease  to  break 
down  the  animal? 

Dr.  Sprague.  It  is  a  rery  difficult  thing  to  keep  a  cow  that  is  naturally  disposed 
to  lay  on  Hesh  without  endangering  her  breeding  qualities,  if  she  be  at  all  high  fed. 
An  animal  in  a  growing  condition  is  uninjured  uy  l>eing  well  fed,  yet  ^ou  must  be 
Aareful  how  you  push  the  feeding.  It  is  not  wise  to  keep  an  animal  in  thin  condition. 
I5y  so  doing  you  checK  the  development  of  the  fat  tissues ;  you  contract  the  cells,  the 
home  of  the  fat,  and  prevent  their  development.  It  is  a  very  nice  thing  t'O  handle  a 
cow  as  a  breeder,  for  a  series  of  yearn,  if  she  is  a  rapid  fatteuer,  as  tliere  is  constant 
danger,  when  not  in  milk,  that  she  will  get  fat  beyond  the  point  of  satet y.  J^ut  when 
you  have  succeeded  in  doing  this,  and  the  animal  has  advanced  in  lite  beyond  the 
usual  breeding  age,  you  can  fatten  her,  if  she  is  in  good  health,  very  quickly. 

Dr.  Sprague  closed  the  discussion  by  saying  that  if  thore  were  no 
further  questions  to  ask  he  would  merely  add  that  what  we  i)articularly 
need  to  do  is  to  follow  up  the  get  of  bulls  kept  at  the  heads  of  herds  as 
they  go  to  the  butcher's  block,  thoroughly  scrutinizing  the  meat  pro- 
duct, the  inner  part  of  the  edible  portions  as  the  fruitman  scrutinizes 
the  inner  portion  of  an  apple,  propagating  as  much  as  possible,  all  other 
things  being  equal,  from  those  animals  that  plant  within  their  progeny 
the  peculiarities  and  high  characteristics  of  liesh  which  these  samples 
of  meat  have  been  brought  in  to  illustrate  and  make  plain. 

;SCEAT — ITS  STRUCTURE. 

It  is  generally  supposed  that  the  lean  portion  of  an  animal,  used  for  its 
flesh,  is  a  conglomeration  of  lean  thrown  together  indiscriminately. 
This  is  an  erroneous  idea.  In  place  of  this  being  the  case  the  body 
takes  its  shape  through  the  presence  of  what  ft  termed  a  system  of 
muscles.  These  are  distributed  with  especial  and  exact  reference  to  the 
motions  of  the  various  parts  of  the  body. 

There  are  about  four  hundred  muscles  in  the  human  body,  and  some- 
thing fewer  in  the  cattle  beast.  These  are  of  various  shapes  and  lengths, 
according  to  the  position  occupied  by  each  and  the  uses  subserved. 
Thus,  there  are  half  a  dozen  short  muscles  distributed  about  the  ball  of 
the  eye,  their  use  being  to  change  the  position  of  the  ball  in  the  act  of 
viewing  objects.  There  are  a  dozen  muscles  in  the  hand,  which  control  the 
motions  of  the  hand  and  fingers.  There  are  about  ten  in  the  thigh.  These 
are  placed  around  the  thigh  bone,  and  all  the  motions  of  this  portion  of  the 
lower  limb  depend  upon  the  contraction  of  o^je  or  more  of  these  muscles. 
The  muscles  of  the  leg  and  arm  are  round  or  flat,  according  to  the  place 
occupied,  and  like  all  other  muscles  are  made  up  of  a  union  of  thousands 
of  fibers,  each  of  these  Acting  like  a  spiral  spring,  as  it  has  a  zigzag 
shape  when  contracted.  This  shape  is  seen  in  lean  boiled  beef,  the  boil- 
ing process  contracting  the  fibers  and  making  these  divisible,  each  fiber 
being  easily  separable  from  those  to  which  before  the  boiling  it  was  firmly 
united.  While  the  muscles  of  the  arms  and  legs  are  round,  or  measur- 
ably so,  those  of  the  chest  and  abdomen  are  broad  and  widespread,  ex- 
tending over  a  great  surface.  Thus,  in  the  human  subject  there  is  a 
broad,  long  muscle  called  the  obliqtie  extermea  dbdominisy  which  is  situated 
immediately  under  the  integuments  of  the  abdomen.  It  is  attached 
above  to  the  lower  ribs,  spreads  out  upon  the  abdomen,  is  outside  of 
other  abdominal  muscles,  is  attached  to  the  center  line  of  the  abdomen 
as  it  descends,  crosses  over  the  center  line,  and  has  its  lower  point  of  at- 
tiuhment  on  the  opposite  side  of  the  upper  rim  of  the  pelvic  bones.  Its 
mate  frou)  the  opposite  side  crosses  it  at  its  lower  part,  interlaces  with 
it,  and  at  this  lower  part  plays  an  important  part  in  the  human  economy, 
not  necessary  to  our  present  purpose  to  describe  here.  Now,  in  the 
cattle  beast,  no  matter  of  what  breed  or  nativity,  whether  the  sacred 
ox  of  the  ancients  or  the  Texan  steer,  you  come  upon  a  a  broad  muscle 
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which  answers  to  this  one  as  yon  remove  the  hide.  So  of  every  other 
part  of  the  body.  The  eye  of  tiie  ox  is  moved  to  the  right  and  the 
left  by  muscles  within  the  socket  similar  to  those  which  move  the 
Iniman  eye.  His  thighs,  loin,  and  fore  arm  have  muscles  also  similar 
to  onr  own,  made  up  of  fibers,  and  interspersed  among  these  are  arte- 
ries, veins,  nerves,  cellular  tissue,  and  fat  vesicles,  these  being  massed 
together  into  what  is  known  as  muscle,  the  form  and  shape  in  one 
cattle  beast  being  the  form  and  shape  in  all.  At  any  rate,  the  vara- 
tionB  are  rare  and  very  slight.  These  fibers  and  vessels  are  covered^ 
eiich  muscle  by  itself,  with  a  thin  membrane,  or  sheath.  Each  musele 
is  lean  in  its  middle  half  or  two-thirds,  and  tendinous  at  its  ends,  these 
ends  being  attached  to  fixed  and  uniform  places  upon  the  bony  frame. 
Motion  is  produced,  as  stated,  by  the  contraction  of  the  lean  fibers 
or  bellies  of  the  muscles,  accompanied  be  the  relaxation  of  opposing 
muscles  upon  the  same  limb.  The  minute  subdivision  of  a  sin^e  fiber 
of  lean  meat,  which  division  can  only  be  made  by  thoroughly  drying 
the  meat,  brings  out  the  evidence  under  the  microscope  that  each 
fiber  is  made  up  of  a  good  many  scores  of  minute  fibers,  blood-vessel^ 
and  nerves,  each  one  less  in  diameter  than  the  single  strand  which 
makes  up  one-third  of  a  No.  70  sewing  thread,  le^s  in  size  by  one-thini 
than  a  human*  hair.  Yet,  the  microscope  with  which  the  examina- 
tions were  made,  using  lens  No.  2,  the  lenses  descending  in  magnifj- 
iug  power  firom  1  to  6,  shows  a  human  hair  to  be  about  three-eighths 
of  an  inch  in  diamet^,  and  each  subdivided  strand  of  the  lean  fiber 
to  be  about  from  four  to  five-sixteenths  of  an  inch  in  diameter,  the 
blood-vessels  which  accompany  these  fibers  being  of  like  size.  Thoagfa 
these  minute  fibres  are  not  larger  than  one-fourth  of  a  No.  70  thread, 
the  minute  cell  structures,  which* hold  through  plant  formationi^ 
are  plainly  discernible.  In  young  animals  the  growth  of  muscles  i& 
rapid,  especially  in  length.  It  is  to  this  that  young  animals  owe  the 
disproportionate  height  as  compared  to  thickness  and  height  of  car- 
cass. The  muscles  so  join  each  other,  the  cellular  tissue  around  than 
being  nicely  ac^usted  to  fill  the  interstices,  that  the  surface-finish 
of  young  animals  when  well  nourished  is  symmetrical  and  pleasing  to 
the  eye.  This  f^  applies  to  children  as  well.  On  arrival  at  the  a^ 
of  maturity,  in  a  varying  degree  with  differeut  individual  animals,  the 
outlines  of  the  muscles  become  clearly  defined,  and  except  in  sadi  as 
are  quite  indined  to  plumpness,  owing  to  the  presence  of  a  liberal 
supply  of  adipose  matter,  the  surface  loses  a  portion  of  its  symme- 
try, and  as  old  aee  creeps  on  the  change  of  surface  is  very  muted; 
this  is  seen  in  old  persons,  the  adipose  matter  which  in  eajiier  years 
gave  the  surface  a  smooth  appearance  having  disappeared.  In  young 
animals,  the  flesh  when  cooked  is  pale  and  has  less  consistence  and 
nutriment  than  tiie  flesh  of  the  mature  beast.  Even  the  color,  flaror. 
and  nutritive  qualities  of  the  broth  are  much  below  that  of  the  adnlt 
animal,  Ae  fle^  of  the  latter  containing  more  fibrine,  osmaxone,  and 
the  coloring  matter  of  the  blood,  and  oonseqnentiy  UHnre  iroo.  Tke 
nutrient  properties  of  th^  muscles  diminish  materiidly  as  old  age  ad- 
\^nce5,  eqiedaUy  if  advuned  age  is  aooompanied  by  loes  of  constitih 
tioiuU  vigor.  The  mosmilar  fiber  becomes  coriaceous,  k»e8  its  contiacCi- 
bility,  is  torn  with  difficulty,  and  requires  much  more  cooking  than  that 
of  the  young  or  uiddle-aged  animaL  The  d^iee  of  eontractile  streni^ 
iu  the  muscle  of  an  animal  is  a  fairly  oonect  key  to  the  quantity  of  imtzv 
meut  ii  contains.  To  illustrate^  the  contractile  force  of  the  musele  in  the 
ftetua  is  bardy  distinguishabk^  its  force  is  added  to  at  hirth,  increased 
IhNa  daj^  t  ^  day  in  tibe  young  auiiual,  until  at  mature  age  it  may  be 
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Raid  to  be  at  its  height,  diminishing  as  age  advances  until  measurably 
lost  at  advanced  age. 

SPECIMENS  EXAMINED. 

The  specimens  examined  under  the  microscope  and  also  subjected  to 
tests  by  cooking,  were  taken*  from  the  loin  at  the  point  of  division  of 
the  fore  from  the  hind  quarters  of  the  two  and  three  years  old  Short- 
horn grades,  and  from  corresponding  parts  of  the  Hereford  grades  of 
like  ages,  these  being  animals  slaughtered  and  dressed  in  competition 
at  the  Fat  Stock  Show  in  Chicago,  1880.  Specimens  from  same  part  of 
carcass  were  procured  at  a  butcher's  shop  on  Adams  street,  where  only 
high-grade  steers  are  cut  up,  and  of  low  grade  from  two  South  Division 
shops,  as  also  from  a  wholesale  establis&aent  on  West  Jackson  street. 
A  careful  examination  in  every  state,  from  moisture  to  extreme  dryness, 
running  through  a  period  of  ten  days,  shows  no  discernible  difference 
in  color,  structure  of  fiber,  or  the  equable  distribution  of  fat  vesicles,  and 
fat  among  the  muscular  fibers  of  the  show  steers.  So,  after  thoroughly 
weighing  and  sifting  every  feature  of  the  structure  of  fiber  and  fat  in 
the  two  breeds,  as  represented  in  the  high  grades  presented  as  speci- 
mens, we  conclude  that  superiority  must  be  determined  by  early  ma- 
turity, pounds  of  gain  hpon  a  given  amount  of  food,  relative  weight  of 
offal,  of  best  to  poorest  parts,  and  by  the  test  of  public  taste,  based  on 
the  exterior  form  and  finish,  as  firom  outward  appearance  some  prefer 
one  form  and  others  another.  The  specimens  of  high-grade  steer  beef 
procured  on  Adams  street  showed  nearly  all  the  qu^ties  of  high  mar- 
bling of  the  exhibition  steers;  and  there  were  no  differences  in  color, 
fineness  of  fiber,  distribution  of  fat  vesicles^  nor  in  flavor  or  odor  when 
cooked,  though  there  was  some'  difference  in  the  degree  to  which  the 
fibers  were  filled  with  nutritive  substance. 

THE  SGBUB  MEAT. 

But  a  comparison  of  the  scrub  meat  with  the  high  grade  prompts  us 
ever  in  the  future  to  turn  our  backs  upon  and  refuse  to  take  on  our  plate 
a  cut  from  the  class  referred  to.  The  lean  fibers  from  this  class  of  car- 
casses are  like  rubber,  and  are  held  together  by  a  glutinous  substance 
and  not  by  cellular  tissue  and  fat  vesicles  filled  with  fat,  and  easily 
separated,  as  in  the  case  of  the  high-bred  steers.  The  specimen  pieces 
of  the  scrub  meat,  and  this  held  g(K>d  of  the  six  examined,  began  to  curl 
as  soon  as  the  drying  process  commenced,  and  in  three  days  the  pieces 
were  curled  up  at  the  edges  and  thoroughly  dry ;  whereas  the  cuts  from 
the  high  grades  remained  moist  and  juicy  and  lay  flat  upon  the  paper, 
though  on  hand  three  or  four  days  before  the  others  were  procured. 
When  dry,  the  cuts  of  the  scrub  meat  had  no  flexibility,  would  break 
before  they  would  bend,  and  when  cooked  were  without  mt  juiciness  or 
flavor,  while  the  specimens  firom  the  high  grades  maintained  all  these 
qualities  after  having  been  exposed  a  fim  week  to  the  air. 

THE  TEST  BY  COOICIN0. 

Small  pieces  of  the  size  of  a  twenty-flve-cent  piece,  though  thicker, 
were  folded  into  clean,  white  letter-paper  and  placed  in  a  position  to  be 
gradually  cooked,  the  paper  absorbing  all  the  fat  given  off  by  each 
piece.  The  specimens  were  taken  from  the  leanest  portions  of  the  loin 
cuts  of  the  high-grade  steers,  au  elTort  being  made  to  leave  no  fat  per- 
ceptible to  the  naked  eye.  The  result  was  that  in  the  cooking  the  cuts 
from  the  high- grade  meat  filled  the  paper  to  the  extent  of  tiie  size  of 
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each  cut  and  a  little  beyou<l  with  grease,  while  the  paper  containing  the 
scrub  meat  showed  scarcely  a  trace  or  mark  from  the  cooking,  there 
beiug  neither  fat  nor  juice  in  either  specimen.  The  odor  given  off  from 
the  high-bred  meat  was  agreeable  and  very  manifest,  while  no  odor  could 
be  detected  from  cooking  the  meat  of  the.scrub  ste^  or  cow ;  at  any 
rate  none  of  the  odor  of  good  meat.  Likewise,  the  taste  of  the  one 
was  savory  and  rich,  and  the  fiber  tendei*,  w  hile  the  other  was  as  tasteless 
as  a  basswood  chip,  and  the  fibers  were  like  the  fibers  of  wood  between 
the  teeth.  The  results  were  uniform  in  all  the  samples  of  both  grades 
of  meat>  no  specimen  of  high-grade  meat  lacking  in  flavor,  tenderness, 
or  juiciness,  while  neither  sample  of  the  low-grade  meat  possessed  eith^ 
of  these  attributes  of  high  quality.  Some  of  the  scrub  meat  was  of  the 
lowest  grade — that  sold  by  the  wholesale  butchers  to  packers  and  canners 
for  export.  One  specimen  was  ixom  an  old  bull,  and  iu  the  cut  taken 
from  his  loin  we  found  the  glutinous  substance  which  in  all  the  scrub 
specimens  took  the  place,  as  stated,  of  fat  and  fat  Tesicles  iu  the  high- 
grade  meat,  organized  almost  into  tendinous  fiber  iu  x^laces,  holding 
Sie  fibers  firmly  together. 

•     SO-CAXLED  EXCESSIVE  FATNESS. 

A  fattening  animal  is  green  while  the  fat  is  only  present  in  liberai 
quantity  in  the  cellular  tissue,  under  the  skin,  and  about  the  kidneys,* 
and  ripe  only  when  the  fat  has  entered  the  fat  cells  amou^  the  fibers  (tf 
the  muscles,  marbling  the  beef.  Therefore,  as  the  mai^ling  proceas 
takes  place  late  in  fattening,  because  the  fat  cells  are  closely  confined 
and  pressed  upon  in  the  bodies  of  the  muscles,  it  becomes  necessary  to 
fill  the  fat  cells  in  all  other  portions  of  the  carcass,  that,  being  filled  to 
their  full  capacity,  further  accumulations  may  be  forced,  as  it  were,  to 
find  lodgment  in  the  deep-seated  parts,  viz.,  in  the  very  center  of  the 
muscles  themselves.  K,  in  order  to  insure  further  marbling  of  the  deep- 
seated  lean  parts,  it  becomes  necessary  first  to  load  the  fat  receptacles 
beneath  the  skin  and  about  the  kidneys  to  their  utmost  capacity,  then 
by  all  means  do  this,  disposing  of  the  accumulated  tallow  ontside  of  the 
muscles  for  other  than  table  use.  The  butcher  is  not  compelled  to  seU 
clear  tallow  for  table  use,  neither  is  the  consumer  obliged  to  buy  it.  If 
we  can  breed  animals  that  will  marble  their  flesh  in  the  early  process 
of  fattening,  then  ive  shall  be  relieved  of  the  necessity  of  making  a 
fattening  be^st  over  fat,  in  order  to  insure  reasonable  marbling.  XJDtfl 
this  can  be  done  give  us  the  fat  abundantly  under  the  skin  and  abont 
the  kidneys,  selling  it  as  tallow  for  what  tallow  is  worth. 

It  wdldd  be  very  proper  and  a  step  in  advance  to  offer  a  prize  on  the 
beast^  or  rather  to  the  man  who  should  breed  and  raise  the  beast,  capableof 
showing  the  highest  specimen  of  marbling  with  the  least  accumulation 
of  fat,  merely  as  such,  outside  of  and  measurably  away  from  the  muscles. 
That  some  portions  of  the  muscular  system  may — as  is  occasionally  the 
case  with  the  heart,which  is  a  (hollow)  muscle — be  the  seat  of  dieposit  of  an 
unnatural  amount  of  adipose  matter,  causing  the  muscle  to  become  pale 
and  the  heart's  motions  feeble^  is  no  proof  that  all  fat  presents  evidence 
of  degeneration.  The  blood  m  x>erfect  health  contains  fiatty  elements 
which  in  its  rounds  are  given  off  and  taken  in  by  the  fat  vesicles,  these 
latter  holding  it  in  store.  The  blood  also  carries  the  material  out  of 
which  finger-naija  and  hair  are  made,  leaving  this  at  the  proper  place  to 
replenish  waste ;  and  it  would  be  just  as  proper  to  charge  the  hair  and 
the  finger  and  toe  nails  with  being  a  degeneration  from  muscular  sub- 
stance as  to  charge  this  to  the  usual  accumulation  of  fat  in  the  system 
of  man  or  beast 
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THE  EFFECTS  OF  EXEECISE. 

No  one  qiiT?stions  that  exercise  hardens  the  muscles.  This  is  Illus- 
trated in  the  practice  of  training  horses  for  speed  contests  and  men 
for  athletic  sports.  Exercise  increases  the  development  of  muscular 
fiber,  as  illustrated  in  the  blacksmith's  right  arm,  at  the  expense  of 
the  cellular  tissue  and  fat  vesicles;  the  exercise,  if  considerable,  re- 
tarding the  accumulation  of  adipose  matter  between  the  muscles  and 
among  the  fibers  of  these.  This  is  the  inevitable  result  of  friction  be- 
tween the  muscles,  as  also  between  the  fibers  between  the  muscles. 
Those  muscles  of  the  meat-producing  animal  which  are  most  exercised, 
namely,  those  of  the  logs,and  hind  quarters,  afford  the  toughest  meat  in 
the  whole  body,  except,  perhaps,  the  neck.  Hence,  we  find  that  the 
muscles  which  have,  in  the  usual  action  of  the  body,  very  little  motion, 
afford  the  best  meat;  and  for  the  reason  given  above  this  is  always 
more  completely  marbled  than  the  active  moving  parts.  It  does  not 
follow  that  a  steer  fattened  in  the  pastnrelot  will  ordinarily  exercise 
his  muscles  enough  to  materially  alfoct  tlie  accumulation  of  fat.  ^t 
any  rate  he  will  not  do  this  if  full  fed,  after  having  become  tolerably 
full  in  flesh.  , 

THE  TOUCH  AS  A  TEST  OP  QUALITY. 

We  acknowledge  to  having  looked  upon  these  meat  tests  with  no 
little  interest,  in  that  we  hoped  to  prove  that  the  outward  signs  of  a 
fine  handler  would  point  quite  unerringly  to  the  quality  of  the  meat 
fiber.  So  we  selected  a  steer  having  a  soft,  mossy  coat  and  a  mellow 
skin,  with  the  other  indications  of  a  fine  handler  in  a  marked  degree, 
upon  which,  to  api)ly  the  tests  so  long  recognized  and  acted  upon  by 
breeders.  This  steer  upon  being  cut  up  gave  no  evidences  of  any 
higher  marbling  than  either  of  the  others,  no  matter  what  their  touch 
under  the  hand.  Failing  to  find  corroborative  evidence  in  this  regard, 
we  applied  the  microscope  with  care,  in  the  hope  of  discovering  a 
muscular  fiber  susceptible  of  a  more  minute  division  than  the  fiber 
of  other  steers  in  the  show  that  came  under  the  butcher^s  hand.  In 
tills  we  may  have  been  in  a  measure  successful,  as  the  minute  fila- 
ments of  the  muscular  fibers  of  the  fine-h;^ndling  steer  appeared  under 
a  lens  of  high  power  to  be  a  little  finer  than  others,  though  the  differ- 
ence was  not  pronounced — was,  in  fact,  slight — not  manifest  enough  to 
base  a  distinction  upon.  This  will  be  conceded  when  it  is  considered 
that  the  slight  difference,  if  any  existed,  was  only  discernable  through 
a  very  high  magnifying  power  applied  to  a  single  filament,  bting  the 
100th  division,  at  least,  of  a  sbigle  minute  muscular  fiber.  One  object 
of  this  examination  was  to  discover,  if  43ractic'able,  outward  signs  that 
would  point  with  tolerable  certainty  to  the  inner  structure,  during  the 
life  of  the  animal,  that  we  might  be  able  to  predict  while  the  animal 
was  upon  its  feet  what  its  fiber  would  be  upon  the  block,  and  the  extent 
to  which  this  would  be  marbled, 

Nature  is  wonderfully  consistent  in  all  her  works,  and  the  distribu- 
tion of  muscle  and  fat  is  quite  alike  through  all  animals  of  high  organ- 
ization, including  man  himself.  Hence  it  is  quite  fitting  at  this  stage 
of  the  discussion  to  refer  to  tlie  fact  that  the  deer  as  well  as  many  other 
animals  have  exceedingly  soft  coats  and  pliable  skins,  yet  no  marbling 
of  flesh.  These  facts  have  their  bearing,  and  point  distinctly  to  the  need 
of  more  lessons  and  closer  study.  We  should  think  it  doing  violence 
to  intimate  that  a  steer  of  coarse  outward  texture  and  heavy  bone  would 
show  flesh  of  equal  quality  with  one  possessed  of  a  moderate  bone  and 
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general  marks  of  fine  texture  npon  the  surface.  Bat^as  for  anydifferenoeiB 
observable  in  tbe  exterior  stmctore  of  the  steers  shown  at  the  late  exhibi- 
tion, appearing  to  indicate  afiner  flesh  fiberorbetterdegreeof  marbling, 
we  think  the  evidences  brought  out  through  the  tests  aiK>n  the  interim 
structure  point  not  very  distinctly  to  either  beast.  -A  earefol  exami- 
nation of  the  minute  filaments  which  make  up  the  fibers  of  tlie  grade- 
steer  meat  obtained  at  the  Adams-street  butcher  shop  brings  to  view 
no  difference  in  these  as  to  caliber,  yet  they  are,  like  the  scrub  meat, 
more  transparent,  and  show  more  of  the  tnbidar  form  than  the  filaments 
of  the  meat  from  tbe  exhibition  steers.  This  may  be  owing  in  part  to 
a  slight  difierence  in  structure,  though  we  think  mainly  to  tiie  £Kt 
that  every  portion  of  the  deep-seated  parts  of  the  show  carcass  w»« 
thoroughly  filled  with  fat  and  rich  meat  juice— in  other  words,  with 
fibrine,  a  rich  semi-fluid  substance  which  exists  abundantly  in  fbe 
blood  and  tissues  of  well-fed  men  and  cattle. 

The  meat  of  the  grade  steers  of  the  butcher  shop  was  not  so  thoroughly 
marbled  as  was«that  of  the  exhibition  carcasses;  but,  governed  by  the 
best  lights  at  our  command,  so  high  a  marbled  state  could  not  be  ex- 
pected, in  view  of  the  less  general  accumulation  of  fat  thronghout  tbe 
body,  the  systeifi  of  feeding  in  the  one  case  having  been  mnch  more 
thorough  than  in  the  other.  Appearances  indicate  that  under  similar 
treatment  the  butcher's  meat  would  have  been  quite  like  the  other.  If 
this  is  so — and  we  have  preserved  all  the  specimens  for  future  criticism— 
quite  a  point  is  gained,  as  it  proves  t^at  in  the  high-grade  steers  now 
distributed  throughout  the  country  we  have  the  dements,  so  £ur  as  is 
possible  in  our  present  state  of  advancement,  for  bringing*  to  the  block 
the  best-known  grades  of  domesticated  flesh. 

UPON  WHAT  FLAVOR  DEFSNDS. 

As  we  have  stated  in  referring  to  the  examination  of  the  meat  speci- 
mens from  the  Fat  Stock  Show  and  from  other  sources,  there  was  a 
marked  difference  in  the  flavor  of  the  different  grade  of  specimens,  always 
depending  upon  the  extent  of  the  marbling  and  the  degree  to  wfaidi 
the  anim^  had  been  fed  up.  *  The  flesh  of  thin  animals  may  oontain 
a  fair  quantity  of  what  is  known  as  ^'  meat  juices,"  through  an  incmn- 
plete  drawing  off  of  the  blood.  It  is  an  error  to  suppose  that  the  qual- 
ity of  the  meat  in  a  given  case  is  enhanced  by  the  carcass  being  vecy 
thoroughly  drained  of  its  blood.  The  blood  is  rich  in  ftbrine  and  other 
nutritious  elements,  and  if  the  blood  be  drawn  very  cloediy  the  fiedi  in 
too  muAi  bleached.  This  comes  of  drawing  the  minute  arteries  and 
veins  which  accompany  the  minute  fibrils  of  the  muscles  described  else- 
where in  this  paper.  Kow,  thdre  is  no  objection  to  having  a  reason^de 
amount  of  blood  in  the  deep-seated  portions  of  the  muscles,  and  by  doing 
this  the  flavor  and  richness  of  the  flesh  is  greatly  increased.  As  stated, 
this  will  improve  the  flesh  of  thin  auimi^,  but  it  will  not  supply  that 
important  ingredient  upon  which  the  meat  depends  for  its  flavor,  viz., 
osmazone.  This  word  is  derived  from  the  Greek,  and  signifies  ^  smell' 
and  ^<soup'' — sigmfying  that  the  rich  meat  odor  of  soup  owes  itself  to 
the  presence  of  osmazone. 

One  great  advantage  which  high-bred  marbled  meat  possesses  over 
that  of  a  lower  grade  comes  through  the  i>o6session  of  osmasone.  It  is  to  a 
degree  the  presence  of  this  element  which  gives  the  rich  flavor  and  odor 
referred  to  in  another  place,  as  being  observed  quite  manifestly  in  tbe 
high-bred  meat,  while  the  low-grade  specimens  were  remarkaMe  for  an 
entire  absence  of  these  qualities.    A  better  understanding  of  these 
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points  will  result  in  the  rejection  of  low-grade  meats  by  consumers,  and 
nothing  could  occur  that  would  be  nearly  so  effective  as  a  move  or  this 
kind  in  driving  out  low-bred  cattle  from  the  market,  thus  compelling 
flEurmers  to  make  improvements  which  they  seem  so  slow  to  take  up,  no 
matter  how  great  and  manifest  the  advantages  every  month  in  the  year. 
Regarding  the  flavor  and  odor  referred  to  as  osmazone,  M.  Tisserand 
calls  this  ingredient  mati^e  extractive  du  bouillon.  The  bouillon  soups 
found  in  our  restaurants  are  derived  from  the  French,  and  to  be  in 
keeping  with  the  name  should  possess  the  high  flavor  and  odor  of  good 
beef,  otherwise  the  term  is  a  misnomer.  Osmazone  is  regarded  as  an  ex- 
tractive matter  of  a  peculiar  nature  contained  in  muscular  flesh,  and  in 
the  blood  of  animals.  It  has  an  agreeable  smell  and  taste,  and  is  found 
in  bouillon  of  meat  in  the  proportion  of  one  part  to  seven  of  gelatine. 
It  seems  to  have  been  provided  for  the  purpose  mainly  of  giving  an 
agreeable  flavor  and  odor  to  meat — qualities  which  it  is  impossible  to 
impart  in  any  known  mode  artificially. 

Bakewell,  at  the  time  he- came  into  possession  of  the  estate  of  his 
father  (1765),  came  klso  into  possession  of  csrttle  \jith  very  coarse  frame 
and  general  make-up,  and,  withal,  indifferent  fatteners.  As  previously 
stated,  the  meat  of  the  ox  had  never  been  cultivated  by  a  people  who 
knew  how  to  prize  animal  food.  Bakewell,  as  is  well  known  to  all 
readers  of  agricultural  literature,  devoted  much  of  his  early  efforts  to 
improving  the  coarse,  slow-fattening  breed  of  sheep  which  came  into 
his  hands  in  connection  with  the  Long-horns.  All  accounts  agree  that 
the  use  of  mutton  as  food  was  a  thing  of  very  slow  growth,  sheep  hav- 
ing been  valued  mainly  for  their  wool.  The  skin,  with  the  wool  on, 
was  used  by  the  Oauls  and  the  Britons  as  materials  for  outer  covering. 
When  cloth  was  made  from  wool  of  the  sheep  at  an  early  day,  it  was 
formed  by  wetting  the  wool  and  then  pressing  it  together  in  the  form 
of  felt.  It  was  an  important  era  when  Minerva  communicated  to  her 
Athenians  the  gifts  of  spinning  and  weaving. 

The  flesh  of  the  sheep  was  ased^  but  with  that  temperaDce  which  still  distinguishes 
the  people  of  the  Eastern  countnes  in  the  use  of  animal  food.  They  understood  the 
art  of  curdlinj^  the  milk  of  goats  and  ewes;  and  cheese  and  butter,  with  fat  and  honey, 
ibrmed  the  simple  repasts  of  these  early  people,  as  of  the  Kurds  and  Arabs  of  the 
present  day. 

So  it  was  with  cattle  and  sheep  that  had  come  down,  through  the 
iapse  of  time,  from  the  earlier  races  without  improvement,  that  Bake- 
well,  Wartell,  the  Ceilings,  and  others  had  to  deal.  But  when  we 
consider  the  progressive  steps  which  animal  life  has  taken,  from  the 
I)eriod  in  which  the  simpler  forms  are  revealed  in  mineral  depositions, 
these  and  other  facts  having  led  naturalists  to  advance  the  opinion 
that  animal  life  was  first  introduced  to  our  planet  in  its  most  simple 
forms,  we  have  no  reason  to  wonder,  considering  the  ignorance  of  the 
people  who  owned  and  tended  the  herds  and  flocks  up  to  the  middle 
of  the  last  century,  that  no  improvement  had  been  attempted^  at 
least  none  worthy  the  name.  We  are  told  that  one  of  the  races  of 
early  cattle,  the  blood  of  which  doubtless  flows  in  the  veins  of  our 
present  domestic  breeds,  had  hard,  coarse  flesh.  We  have  no  account 
anywhere  that  the  flesh  of  any  cattle  beast,  prior  to  a  period  not  fiirther 
back  than  seventy  years  or  so,  was  well  fatted  and  marbletl.  We  are  of 
the  opinion  that  but  very  few  of  the  early  Short-horns,  say  eighty  to 
one  hundred  years  ago,  had  marbled  flesh,  even  to  a  meager  degree. 
Hubback  may  have  had  marbled  flesh  to  a  limited  extent,  but  a  knowl- 
edge as  to  whether  he  had  or  had  not,  while  it  would  cut  an  important 
flgure  in  cattle  literature,  we  wUl  never  possess.    One  of  the  evidences 
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we  have  that  no  early  cattle— that  is,  prior  to  the  improvemeiit— had 
marbled  flesh,  is  fonnd  in  the  fact  that  as  a  rale  in  oar  day  no  oommon 
cattle  have  it,  and  many  grade  cattle  either  have  no  indication  of  mar- 
bling or  else  have  this  quality  so  slight  as  not  to  be  worthy  of  note. 
The  really  improved  cattle — those  whose  carcasses  show  good  qaality 
when  cut  up — are  very  scarce,  and  the  number  of  this  kind  that  come 
to  the  slaughter,  when  compared  to  the  inferior — those  yielding  low 
grade  flesh — is  very  small  indeed.  The  following  reference  ih  made  by 
Low  to  the  character  of  the  meat  found  to  prevail  in  the  lionghorns. 
as  improved  by  B^dcewell.    He  says  of  their  flesh: 

It  has  never  entirely  lost  that  darkness  of  color  distinctive  of  tho  tinimprovert  race. 
and  the  fnt  is  less  mixed  with  the  mnscnlar  parts  than  in  any  other  kind  of  Britiaii 
cattle.  Tho  tendency  of  the  fat  to  aconmnlate  on  the  nimp  is  so  gjezX  as  to  produce 
a  kind  of  deformity  in  the  fattened  animal.  Yet,  this  character  might  not  of  itMlf 
be  regarded  as  an  imperfection,  were  it  not  indicative  of  the  general  tendency  of  the 
fatty  tissue  to  remain  separate  from  the  mnscnlar.  The  fat,  too,  retains  the  tinge 
di8tii)ctive  of  the  early  race,  so  that  it  became  a  familiar  remark  of  the  opponents  of 
Mr.  Bake  well  that,  breed  as  he  might,  he  wonld  not  get  rid  of  the  black  flesh  and 
yellow  fat  of  the  Long-horns.    • 

If  we  needed  any  mrther  evidence  than  what  is  contained  in  the 
ahove  to  show  the  very  crude  ideas  entertained  regarding  the  real  nature 
of  the  required  improvement  in  the  meat  of  the  domestic  cattle  of  tiial 
day,  we  find  it  in  a  degree  in  the  following  from  the  same  author.  With 
respect  to  milk-giving,  Low  says: 

The  BakeweU's  improved  Long-horns  were  greatly  inferior  to  the  older  Long-horns. 
TJie  character  of  the  beef  and  the  deficiency  in  the  females  in  the  power  of  yielding 
milk  are  the  most  manifest  defects  of  the  breed.  The  really  beneficial  inflnence  of 
the  stock  has  been  the  crossing  of  the  older  and  coarser  kinds  yet  roared  in  differrat 
parts  of  the  country.  In  this  latter  respect  the  Dishly  Long-homa  have  been  of  great 
economical  importance,  but  the  breed  itself  in  its  state  of  purity  is  deficient  in  the 
really  useful  properties  of  a  grazing  stock. 

Carefully  considered,  the  above  extracts  will  be  found  not  to  be  m 
harmony,  and  present  evidence  of  the  truth  of  what  we  have  heretofore 
stated  in  this  paper  regarding  the  want  of  an  intelligent  understanding 
on  the  part  of  the  early  breeders  in  the  matter  of  breeding  out  defects 
of  iuterior  structure  and  breeding  in  the  marbling  tendency  instead. 

Agiiin,  Low  says: 

Bake  well  looked  to  the  property  of  acqnirinff  fatness  as  the  easential  one  to  Im 
arrived  at  in  breeding.  He  acouired  for  his  beautiful  stock  Uiis  property  hi  an 
eminent  degree,  but  he  acquired  it  in  excess.  The  fat  mixed  leas  with  the  lean 
than  even  in  the  older  race,  spreading  itself  in  a  thick  layer  under  the  skin  and  even 
accumulating  a  cushion  upon  one  portion  of  the  body.  •  •  •  Having  at 
much  cost  [observed  a  writer]  raised  a  variety  of  cattle,  the  ohief  merit  of  which  ii 
to  niakf*.  fat,  ho  has  apparently  laid  his  disciples  and  sncceesoxs  under  the  neoeasity 
of  substituting  another  which  shall  make  lean. 

This  quotation  is  given  by  Low  to  illustrate  what  he  sets  forth  as 
Bakeweirs  gieat  error,  viz.,  the  breeding  for  fat  to  such  an  extent  a$ 
to  reduce  the  amount  of  lean  meat  in  the  fatted  beast.  Now,  a  refer 
euce  to  the  anatomical  structure  of  tlie  fatted  cattle  Ix^ast,  as  descrilied 
in  another  part  of  this  paper,  will  tJhow  that  the  cai-cass  lia8  ft  given 
number  of  muscles,  made  up  of  lean  muscular  libers,  and  that  uo  plan 
of  breeding  will  reduce  the  number  of  these,  nor  is  there  any  dauger 
of  reducing  the  caliber  of  the  muscles  while  breeding  to  establish  ro- 
tundity of  form,  which  latter  Bakewell  aimed  to  do  from  the  beginning^. 
It  is  likewise  a  fact  that  breeding,  as  Bakewell  did,  to  increase  the 
rotundity  of  form  and  improve  digestion  and  fattening  tendency  at 
the  same  time,  no  other  result  could  possibly  follow  than  a  filling  up 
of  the  tissues  of  the  fibrils  of  the  muscles  with  fibrine,  even  though 
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they  may  not  have  filled  up  with  fiat,  owing  to  a  deficiency  of  cell  tis- 
sues as  a  lodgment  for  the  latter. 

The  same  writer  tells  us  that  Bakewell  regarded  size  in  his  animals 
as  secondary  and  subordinate  to  those  he  wished  to  communicate,  and 
to  have  directed  almost  exclusive  attention  to  beauty  and  utility  of 
form  and  development  of  the  properties  of  early  maturity  and  facility 
of  fattening.  So,  when  we  analyze  these  statements  and  give  due 
weight  to  aU  others^  traditional  and  otherwise,  we  can  but  deduce  that 
the  early  improvers  groped  their  way  in  the  dark,  having  but  avery 
faint  idea  of  the  importance  of  the  movement  then  being  m^e  and  the 
weight  that  these  movements  would  have  upon  the  cattle  literature  of 
the  future.  If  they  did  not  breed  with  close  reference  to  the  production 
of  the  high  class  of  meat  that  is  just  now  attracting  attention,  they 
cannot  be  very  closely  criticised,  becaase  since  their  time  four-fifths  of  the 
eighteenth  century,  noted  for  its  discoveries  and  progress,  has  passed, 
and  the  question  of  disparity  between  the  quality  and  value  of  low  and 
high  grade  meats  is  a  blank  leaf  to  most  men.  All  history  goes  to  show 
that  tiie  fii-st  marked  improvement  in  the  Short-horn  line  owed  itself  to 
the  discovery  and  purchase  by  Mr.  Wartell  and  Mr.  E.  Colling  of  the 
bull  calf  i^fterwards  named  Hubback.  This  was  the  calf  of  a  cow  be- 
longing to  a  i>oor  man,  which  he  grazed  in  a  public  lawn.  She  was 
remarkable  for  her  easy  fattening  tendency,  which  she  imparted  to  her 
calf  to  such  a  degree  that  he  was  useful  for  a  breeder  only  a  short  time, 
owing  to  becoming  excessively  fat.  The  cow  also  was  secured  by  Mr. 
O.  Coiling,  who,  early  discovering  the  great  value  of  the  bull  calf  re- 
ferred to,  purchased  it  fix)m  Mr.  Wartell  and  his  brother,  Eobert  OoUing. 
The  cow,  in  Mr.  Ceiling's  good  pastures,  also  became  excessively  fat  and 
did  not  again  breed.  Hubback  was  bought  in  Darlington  market  in  1777, 
then  a  oalf  by  the  side  of  his  dam,  but  she  was  bought  as  a  milch  cow. 
The  buyer,  on  his  way  home  with  the  cow  and  calf,  sold  the  calf  to  a 
blacksmith.  The  blacksmith  gave  the  calf  to  his  son-in-law,  from 
whose  hands  he  went  as  above  stated. 

Mr.  Stephenson — son  of  Mr.  Stephenson,  of  Kelton — described  the 
grandam  of  Hubback  as  being  from  a  tribe  that  his  father  had  bred 
lor  40  years.  She  was  a  smaU  cow,  exceedingly  neat  and  stylish,  with 
long,  straight  quarters,  and  was  a  great  milker.  Kot  realizing  the  im- 
port^wce  to  be  attached  in  after  years  to  the  breeding  of  Hubback,  no 
effort  was  made  to  trace  the  peculiarities  of  the  origin  and  breeding  of 
the  animal  with  any  such  minuteness  as  should  have  been  done.  It  is 
said  to  have  been  the  opinion  of  many  intelligent  cattlemen,  after 
Hubback's  time,  that  had  it  not  been  for  the  progeny  left  by  him  the 
old  Short-horn  br^d  of  cattle  could  not  have  been  kept  up.  This  was 
no  doubt  an  extravagant  statement,  though  there  is  no  doubt  the  re- 
sults which  followed  his  use  as  a  sire  improved  the  Short-hoi*n  breeds 
very  greatly  as  meat-producers,  while  at  the  same  time  the  minds  of 
breeders  became  suddenly  educated  up  to  the  idea  that  rapid  fattening, 
combined  with  symmetry,  were  of  much  more  importance  than  mere 
size.  Whether  or  not  it  was  Hubback  that  mainly  planted  the  cellular 
tissue  among  the  muscles  of  his  get,  laying  the  foundation  for  marbling, 
we  can  never  know.  Certain  it  was  that  the  description  of  cattle  pre- 
vailing before  his  time  could  not,  judging  by  the  best  lights  at  our 
command,  have  possessed  other  than  the  slightest  tendency  towards 
marbling  the  flesh. 

We  will  close  this  paper  with  a  review  of  the  question  of  quality,  as 
brought  out  by  examinations  made  upon  fatted  steers  before  and  after 
being  slaughtered  at  the  Union  Yards,  Chicago,  and  at  the  Eat  Stock 
Show  of  1881, 


480         REPORT  OP  THE  OOMiaSSIONER  OP  AGRICULTURE. 

THE  QUESTION  OF  TOUCH— 1881— TESTS. 

As  Stated,  the  remainder  of  this  paper  will  be  devoted  mainly  in  the 
endeavor  to  show  whether  or  not  there  is  any  connection  between  the 
onter  touch — in  other  words,  the  '^  handling'' — and  Uie  inner  quality  (^ 
the  flesh  of  a  fatted  beast    Now,  it  is  proper  to  refer  here  to  the  views 
entertained  by  the  generality  of  breeders  regarding  "quality."    The 
condition  of  surface  generally  accepted  as  coming  under  this  term  has 
never  been  so  agreed  upon  among  breeders  as  to  assume  tangible  shape, 
becoming  a  thing  that  all  men,  understanding  it  alike,  could  lean. 
Some  have  believed  the  mellow  touch  to  be  a  tendency  merely  to  lay  on 
flesh,  or  rather  fat,  without  any  regard  to  where  the  accumulating  M 
would  be  found  upon  dividing  the  carcass.    The  idea  has  been,  merely, 
that  the  flne-handUng  beast  would  fatten  kindly  and  gain  in  weight 
more  rapidly  than  a  coarse  handler.    Others  have  gone  farther  than 
this,  accrediting  the  mellow  handler  with  having  a  finer  quality  of  lean 
flesh;  that  is,  that  the  fibers  would  be  less  in  size  and  the  meat  more 
tender  than  tnat  from  the  coarse-handling  beast.    Still  others  go  a  st<^ 
farther,  and,  while  believing  all  that  is  stated  above,  add  this  item,  viz., 
'  that  the  flesh  of  the  flue  handler  is  of  a  delicate,  light-red  color,  henee 
correspondingly  delicate  in  flavor.    There  are  yet  a  fevF  others  who  add 
to  all  these  beliefs  that  the  fine  handler  will  always  show  well-marUed 
meat  when  made  fat    Now,  these  beliefs  are  largely  traditional.    The 
early  breeders,  those  who  flourished  during  the  latter  part  of  the  seven- 
teenth and  early  part  of  the  eighteenth  centuries,  dwelt  very  leamedlj 
upon  "handling."   Their  views,  however,  seem  to  have  been  very  CTode, 
and  were  not  placed  upon  record  in  such  a  way  as  to  impart  knowledge 
of  the  subject  to  those  who  foUowed  them.   Neither  did  they  take  saiB- 
cient  shape  to  form  a  nucleus  around  which  in  after  years  breeden 
could  build  a  substantial  structure.    If  any  proof  is  required  to  show 
that  the  views  were  crude,  having  no  complete  foundation  to  stand  on^ 
we  have  proof  in  the  fact  that  no  progress  has  been  made  during  the 
past  one  hundred  years  to  render  more  iutelligible  the  subject  of 
'^  quality"  as  indicated  by  the  touch.    The  whole  subject  to-day  rests 
upon  tradition  fully  as  much  as  it  did  in  1785,  in  which  year,  as  neap  as 
we  can  determine  by  the  dates  given,  we  find  the  most  explicit  leferaioe 
to  ^'handling"  to  be  found  in  any  early  account.  Bell  refers  to  the  sub- 
ject, and  we  condense  from  him: 

From  this  time  a  new  era  began  in  the  breeding  of  Sbort-homSy  and  quality  [itali- 
cized  by  BcJl]^  which  had  lon^  been  ne^leoted,  again  became  properly  eateoned  u 
against  mere  size  as  the  criterion  of  ment. 

Again,  on  the  same  page,  he  says : 

No  man  ever  had  better  fingers  than  Mr.  C.  Colling— never  had  I  to  differ  from  him 
in  opinion  bnt  once,  thongh  we  often  compared  notes  and  always  till  this  injstance  did 
we  aeree.  Bir.  Colline  was  very  confident  ne  was  right  and  I  was  wrong.  The  animals 
we  differed  abont  botn  belonged  to  Mr.  R.  CoUing ;  the  one  was  Styford,  and  the  otbe. 
was  what  was  oaUed  the  grey  bnll.  After  a  long  discussion  on  handling,  I  aaked  Mir 
C.  Colling  to  go  and  re-examine  both  animals,  and  then  say  if  he  oontinaed  stiU  of  the 
same  opinion.  He  did  so,  and  acknowledged  his  error,  saying,  **  The  grey  boU  has  pre- 
cisely the  handling  Hnbback  had,  and  oetter  than  any  other,  except  the  cow  yoo 
bought  of  me  yesterday,  and  her  handling  I  consider  the  best,  and  aU  her  predeoeesfns 
liave  had  the  same  handling. ''  Mr.  C.  Colling,  says  BeU,  always  showed  the  DachMS 
family  as  the  model  of  good  handling.  Then  I  asked  Mr.  Colling  the  breeding  of  the 
two  animals  referred  to,  and  he  answered,  Styford  was  by  Favorite,  and  the  grey  bnll 
by  the  white  bnlL    The  white  bnU's  dam  was  by  Hnbback. 

It  was  claimed  that  the  Kyloe  cross  nsed  by  0.  Colling  added  greatlj 
to  the  tiiickness  and  hardness  of  the  skin  and  to  the  coarseness  of  tlie 
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hair.  However,  Mr.  TborntOD,  through  his  circular  for  1869,  states  that 
such  animals  as  possessed  the  *^  alloy  were  increased  in  size,  rotundity, 
and  heavy  flesh.'' 

The  highest-priced  cows  at  Mr.  ColliDg's  sale  were  those  iu  the  highest  condition, 
and  they  were  mostly  of  the  alloy  hlood. 

Mr.  Carr,  in  speaking  of  a  cow  of  the  alloy  blood  that  had  distin- 
guished herself  at  shows  and  bred  some  prize  cattle,  says : 

The  Isabellas  had  all  the  great  capacity  for  rapidly  acquiring  ripe  condition  on 
pasture.  *  *  *  As  an  illuHtratioii  of  the  fallaciousness  of  the  usual  mode  of  judg- 
ing cattle  by  the  softness  of  their  flesh,  it  may  be  yorthy  of  mention  that  at  one  of 
the  Yorkshire  agricultural  meetings  a  grass-fed  heifer,  a  daughter  of  Isabella  by 
Ambo,  was  shown  and  rejected  as  being  too  hard-fleshed.  Not  breeding,  she  was 
slaughtered  at  York  for  Christmas  beef.  Her  two  successful  rivals  also  failing  to 
breed  were  slaughtered,  and  the  prize  for  the  best  carcass  of  beef  was  awa|^ed  to 
Mr.  Booth's  heifer  over  her  rivals. 

Nor  is  this  case  without  many  a  parallel  in  the  history  of  royal  shows. 
From  the  cows  referred  to  by  Mr.  Thornton,  having  rotund,  thick  bodies, 
being  quick  fatteners  and  carrying  thick  flesh,  the  natural  inference 
would  be  that  they  had  the  quality  of  marbling  their  flesh,  hence  capa- 
ble of  making  the  highest  class  of  meat,  at  least  the  highest  class  at 
that  da}',  notwithstanding  animals  with  these  exoellencies  were  beaten 
by  inferior  specimens  in  the  show  ring  on  the  single  quality  of  feeling 
better  under  the  touch,  while  it  is  nowhere  made  to  appear  that  the 
judges  knew  fully  how  much  or  how  little  the  touch  indicated.  Bell 
says,  page  200 : 

I  fear  I  have  exhausted  the  patience  of  my  readers  with  opinions  on  handhng  and 
quality,  and  also  that  it  is  not  loose  fat. 

What  meaning  can  be  made  out  of  this  sentence  and  what  impression 
does  it  convey  except  that  the  whole  subject  was  a  confused  mess  in  the 
minds  of  the  early  breeders,  as  it  has  to  too  great  an  extent  so  continued 
to  the  present  day.  We  quote  the  following  also  from  Bell's  history,  as 
further  evidence  that  the  views  regarding  '*  handling''  were  tiie  out- 
growth, largely,  of  a  fancy  for  a  beast  whose  surface  felt  soft  under  the 
hand: 

We  all  know  how  pleasant  it  is  to  pass  the  hand  over  soft  fur.  In  a  recent  con- 
versation with  a  breeder  on  this  subject  he  remarked,  ''  Well,  at  any  rate,  you  know 
for  the  mere  fancy  of  it  we  prefer  to  have  cattle  that  feel  nice  under  the  hand." 

Bell  says,  again : 

What  could  Charles  Colling  mean  when,  on  his  i-etirement,  he  said,  ''  If  I  had  my 
eye-sight  and  the  use  of  my  fingers  I  shonla  not  despair  of  auotlier  herd.'' 

Bates  vas  an  enthusiast  on  the  subject  of  "handling."  In  fact  it 
amounted  in  his  case  to  a  monomania.  Bell  (who  had  been  a  tenant  of 
Ml*.  Bates)  wrote  his  book  mainly  for  the  purpose  of  placing  Mr.  Bates 
and  the  families  of  cattle  he  bred  in  their  true  light  before  the  public, 
according  to  his  view.  Forty  pages  of  highly- wrought  eulogies  upon  the» 
value  of  fine  handling,  as  indicating  anything  regarding  the  quality  of 
the  interior  flesh,  cuts  no  figure  before  one  such  test  upon  the  butcher's 
block  as  is  given  above  in  the  case  of  the  Booth  heifer,  rejected  on 
account  of  being  a  coarse  handler,  then  beating,  upon  being  cut  up,  two 
others  receiving  awards  over  her  on  account  of  their  fine  touch.*  As  an 
offset,  we  have  no  records  showing  that  beef  animals  won  on  account 
of  its  being  demonstrated  that  they  possessed  marbled,  high-class  flesh 
in  connection  with  a  mellow  touch.  Low,  in  his  history  of  Short-horns, 
merely  says  (page  387),  "  The  skin  is  soft  to  the  touch."    He  makes  no 
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reference  to  there  being  any  connection  between  the  handling  and  the 
quality  of  the  flesh. 

It  has  been  charged^  though  very  improperly,  that  many  Bates  cattle 
were  flabby  under  the  touch.  Now,  flabbiness  very  often,  and  we  mya 
say  somewhat  generally,  depends  upon  a  liberal  amount  of  cellular  tis- 
sue under  the  skin  partially  filled  with  adipose  matter,  this  partial  fill- 
ing seeming  to  produce  what  is  called  a  blubbery  feel  under  the  hand. 
This  blnbl^ry  feel  denotes,  in  some  animals,  a  want  of  ripeness  and 
gives  place  to  outer  flesh  upon  the  feeding  process  being  continued  for 
a  sufficient  time.  But  while  this  happens  in  some  cases,  it  does  not  hap- 
pen in  all,  as  some  animals  retain  this  flabby  feel  thongh  fatted  to  re- 
pletion and  kept  fiEtt  for  a  twelvemonth.  We  have  this  illustrated  in 
cattle  of  Booth,  Cruikshank,  and  Hereford  blood,  as  often  as  in  Bates. 

It  ii  well  known  that  tenderness  and  juiciness  of  meat  dex>ends  largely 
upon  the  rapidity  with  which  the  fattening  mass  is  carried  on.  ^us,  \t 
an  animal  be  reduced  to  a  low  state  of  flesh  and  then  fattened  quickly 
no  one  need  be  told  that  the  flesh  will  be  tender  and  jnicy,  no  matter 
whether  the  animal  be  steer,  cow,  shoat,  sheep,  or  fowl,  and  if  a  cattle 
beast,  the  meat  so  fed  up  will  be  tender  and  juicy,  whether  the  animal 
while  living  handled  well  or  not.  The  beast  which  marbles  its  flesh 
will  yield  a  finer  grade  of  meat  under  this  rapid-feeding  process  th^ 
the  one  which  shows  no  marbling,  for  the  simple  reason  that  marbling 
uniformly  shows  high  quality. 

EXAMINATIONS  AT  UNION  STOCK- YARDS. 

On  the  25th  of  October,  1881,  we  carefully  examined  a  car-load  of 
steers  about  eighteen  months  old,  three-fourths  of  the  car-load  bdng 
the  get  of  a  thoroughbred  Holstein  bull,  and  the  remaining  fourth  the 
get  of  a  Short-horn  sire,  the  dams  of  all  being  high-grade  Short-honi 
cows.  These  steers  were  bred  and  fed  by  Mr.  James  Crain,  of  Ontario 
Township,  Knox  County,  Illinois,  and  were  sold  to  WoU*  &  Pfealzer, 
butchers  at  the  yards,  at  a  good  figure.  We  had,  through  correspond- 
ence with  Holstein  breeders,  endeavored  to  procure  specimens  of  meat 
from  thoroughbred  or  high-grade  Holstein,  such  as  had  been  fully  fat- 
tened, but  failed  to  learn  of  any  such  that  were  to  be  slaughtered. 
Hence  it  was  quite  opportune  that  we  came  upon  this  lot  at  the  yards. 
The  cross  of  the  Holstein  bull  ui^on  another  breed  is  said,  in  Mr.  Grain's 
hands,  to  result  in  black  calves,  no  matter  what  the  color  of  the  dams, 
there  being  scarcely  a  shadow  of  white,  except  in  rare  instances.  These 
steers,  at  any  rate,  were  pretty  much  entirely  black,  only  having  slight 
show  of  white  under  the  belly.  The  cross  of  the  Holstein  boll,  so  far  as 
the  exterior  form  is  concerned,  resulted  in  marked  smoothness  of  all  the 
parts,  and  the  throwing  in  of  new  blood  resulted,  as  it  generally  will, 
in  infusing  new  vigor  into  the  offspring. 

.  We  selected  three  steers  of  this  cross,  and  one  of  the  four  by  the 
Short-horn  bull,  carefully  examining  and  making  a  record  of  the  hand- 
ling before  they  were  slaughtered.  Two  of  the  three  htUf  Holsteins  were 
exceedingly  fine  under  the  touch,  having  skin  of  medium  thickness  and 
decided  mellowness,  and  hair  of  good  length  and  of  fine  quality.  The 
third  black  steer  was  not  so  fine  a  model  as  the  others,  nor  waa  he  fine 
under  the  touch.  The  Sliort-liorn  steer  was  a  fine  handler  as  regarded 
both  hide  and  hair.  These  four  steers  were  from  cows  of  a]>ont  equa) 
depth  in  blood.  Now,  the  remarkable  feature  of  the  cross  Holsteiu 
and  Short- horn  grade  remains  to  be  told.  The  qi-oss,  while  crowned  with 
ample  success,  so  far  as  size  and  symmetry  were  concerned — tihe  black 
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steers  being  finely  modeled,  every  one  of  them,  and  quite  alike — ^resulted 
in  wipinir  out  the  tendency  to  marble  the  flesh,  there  being  no  evidence 
of  cellular  tissue  or  adipose  matter  among  the  muscular  parts,  while 
the  flesh  of  the  steer  by  the  Short-horn  bull  was  marbled  to  the  highest 
degree.  We  state  the  fact  without  comment,  and  shall  look  to  future 
opportunities  of  like  kind  with  interest, 

RESULTS  AT  THE  FAT-STOCK  SHOW  OP  1881. 

We  have  given  elsewhere  in  this  article  the  results  of*  the  very 
careful  examinations  made  at  the  Fat  Stock  Show  of  1880  as  to  the 
exterior  quality  of  the  animals  entered  for  slaughter,  these  examin- 
ations having  been  made  upon  the  living  animals,  and  again  upon 
their  flesh  when  cut  up.  The  evidences  obtained  show  that  the  interior 
flesh  in  every  feature  that  goes  to  make  up  the  highest  grade  of  meat 
was  quite  alike,  in  all  the  high-bred  animals  slaughtered,  regardless  of 
the  feel  of  the  outer  surface  under  the  hand.  This  nniformity  in  the 
chfuracter  of  the  meat  held  good,  as  to  its  color,  fineness  of  fiber,  and 
the  degree  of  marbling.  The  flesh  of  all  the  high-bred  cattle,  whether 
Short-horn  or  Hereford,  was  marbled  in  every  part,  even  throughout  the 
neck  meat. 

The  results  of  examinations  made  at  the  recent  show  are  not  in  any 
respect  different  from  those  of  last  year,  but  are  strongly  confirmatory 
in  every  particular.  The  hardest  handler  of  any  steer  slaughtered  at 
the  show  was  the  Ayrshire  steer  '^  Jack,''  fed  at  the  College  fieurm  at 
Champaign,  111.,  and  entered  by  the  of&cers  of  that  institution.  Yet, 
when  cut  up  on  the  block  his  flesh  was  found  to  be  well  marbled,  nearly 
^ual  to  the  flesh  of  a  high-grade  Short-horn  or  Hereford.  This  steer 
was  bred  by  Mr.  Patterson,  of  Eock  Falls,  HI.  Now,  it  may  seem 
strange  to  many  that  an  Ayrshire,  the  breed  being  bred  Ibr  milk  rather 
than  flesh,  should  show  a  marbled  condition,  thereby  presenting  meat 
apparently  equal  in  this  high  attribute  to  the  best  fattening  breeds. 
While  we  had  no  evidence  tt^t  the  Ayrshire,  steer  had  Short-horn  blood 
in  him,  through  any  recent  cross,  this  being  quite  possible  as  the  Ayr- 
shires  are  not  kept  pure  in  all  hands,  yet  it  is  well  known  that  almost, 
if  not  quite,  within  the  memory  of  men  now  living  the  Ayrshire  breed 
was  puny  and  in  every  way  inferior,  not  being  more  than  half  their 
present  size  and  weight.  And  furthermore,  that  bulls  were  taken 
from  among  the  Teeswater  breed  and  used  upon  the  A3rrshire8.  During 
the  past  thirty  years  the  writer  has  personally  known  more  or  less  of  the 
breed,  and  it  has  been  noticeable  that  many  of  the  cows  and  bulls  were  in- 
clined to  the  roan  color,  and  many  likewise  were  quite  like  the  Short-horn 
in  /orm,  especially  the  dairy  class  of  the  latter  breed.  It  is  a  question 
of  no  little  importance,  to  be  determined  by  future  examinations,  as  to 
how  generally  the  Ayrshire  will,  when  fatted  and  slaughtered,  show 
marbled  flesh.  The  fibrils  of  the  lean  portion  of  the  Ayrshirb  steer  were 
quite  similar  in  caliber  to  the  fibrils  of  the  meat  of  specimens  from  other 
breieds,  from  those  shown  last  year,  as  well  as  from  the  recent  sUow. 
Now,  we  ask  that  it  be  borne  in  mind  that  there  can  be  scarcely  a  shade 
of  joom  for  question  on  this  point,  for  no  meat  can  be  called  coarse  when 
the  muscles  are  made  up  of  fibrils  not  larger  than  a  human  hair,  if  as 
large.  These,  when  magnified  by  a  powerful  instrument  until  as  large 
as  a  wheat  straw,  under  the  eye,  show  a  corresponding  structure  one 
with  anotlier.  We  think  all  will  be  ready  to  concede  that,  as  to  the 
(jnestion  of  fineness  of  fiber,  this  test  under  the  microscope  cuts  off  any 
opi>ortnnity  of  charging  that  the  flesh  fiber  of  either  high  or  low  bred 
cattle  is  coarse.    Then,  again,  as  to  color  of  the  lean  flesUi    Many,  as  is 
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Btatecl  in  another  place,  imagine  that  a  beast  which  handles  fine  wQl 
show  flesh  of  a  delicate  pink  color,  and  sach  as  handle  coarse  will  show 
dark-colored  meat.  Now,  the  color  of  the  lean  flesh  depends  npon  tiie 
presence  of  blood,  and  blood  owes  its  color  to  the  presence  of  iron.  So 
we  think  it  may  be  stated  that  the  color  in  the  flesh  of  a  dead  animal 
depends  largely,  if  not  entirely^  npon  whether  the  carcass  has  been 
thoroughly  or  only  partially  drained  of  its  blood.  The  fibers  of  mnsdes 
are  without  redness,  where  macerated  for  a  time  in  water,  this  process  re- 
removing  the  blood,  thereby  leaving  no  coloring  matter.  Kow,  the  blood 
of  a  low-bred  beast  in  color  is  like  that  of  a  thoronghbred,  thon^  the  fleeli 
is  quite  dififerent.  We  have  shown  why  this  is  so — ^not  becaose  of  having 
a  finer  meat  fiber  or  less  coloring  matter  in  this,  but  because  of  having  a 
difierent  anatomical  structure. 

Next  to  the  Ayrshire  steer  in  point  of  hardness  under  the  toach  com^ 
the  grade  Hereford  steer  **  Bailey,'^  under  two  years  old,  owned  and 
entered  by  Mr.  Burleigh,  of  Mechanicsville,  Iowa.  This  beast  was  thick 
in  hide  and  coarse  in  hair,  yet  upon  being  cut  up  his  flesh  was  foond 
to  be  well  marbled  throughout  equally  with  the  flne-handling  steer 
slaughtered  at  the  same  time.  The  minute  fibrils  of  his  mnsdes,  like 
those  of  the  coarse-handling  Ayrshire  steer,  were  of  equal  fineness,  as 
shown  by  the  microscope,  with  other  steers  entered  for  slaughter,  in- 
cluding the  very  mellow-handler  *•  Quidsit,"  entered  by  Mr.  Nelson, 
of  Canton,  111.  The  very  finely- marbled  steer  "Broad-homs,"  entered 
by  Mr.  Gulbertson,  of  Chicago,  that  gentleman  considered  one  of  the 
coarsest  under  the  touch  that  he  had  on  his  farm. 

Breeders  who  have  had  any  considerable  experience  will  donbttess 
be  able  to  call  to  mind  individual  animals  in  their  herds  that  were  coarse 
under  the  touch,  yet  of  good  form  for  laying  on  flesh,  bein^  well-iibbed, 
and  in  other  ways  well  formed  for  rapid  fattening ;  on  the  other  hand 
they  will  be  at  no  loss  in  calling  to  mind  animals  that  are  good  hand- 
lers, but  at  the  same  time  not  having  such  organization  as  to  enal^e 
them  to  fatten  promptly.  We  have  often  been  on  committees  where 
otherwise  superlative  animals  have  been  beaten  in  the  ring  simply  be- 
•  cause  they  were  not  equal  in  ^Hhe  touch"  to  others  in  the  class,  though 
in  other  respects  vastly  their  superiors.  We  call  to  mind  a  stately  cow 
shown  at  a  State  fair  at  Keokuk,  Iowa,  some  years  since,  she  being 
a  model  Short-kom  as  a  feeder,  yet  was  beaten  on  account  of  having  a 
hard,  thick  hide,  and  rather  coarse  hair.  She  had  competitors  that  were 
fine  under  the  touch,  but  were  not  nearly  her  equals  in  other  points. 

The  object  of  this  paper  has  been  to  open  a  way  for  the  better  under- 
standing of  the  meat  question,  by  calling  attention  to  the  innermost 
facts,  that  through  an  observance  of  these  before  and  after  slanghteripg, 
breeders  and  farmers,  to  whom  the  public  look  for  their  meat  suppUes, 
may  improve  this  product,  that  all  who  have  occasion  to  go  to  the 
butcher's  stall,  whether  in  city  or  town,  may  always  find  cuts  of  the  better 
class  instead  of  dry,  insipid  fiber  now  regularly  found  in  the  average 
shop. 
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Abortion,  enzootic,  cause  of,  63. 

preyention  of,  63. 
AdnHeration  of  Americftn  butters,  8. 
Agents,  appointment  of^  for  purposes  of  investigation,  3. 
Agricultural  colleges  should  teach  forestry,  462. 
Agriculture,  Amenoan,  report  of  British  Commission,  336. 

competition  between  American  and  European,  326, 327, 328, 329. 
exports  of,  351,352. 

relation  of,  to  other  industries,  296, 297. 
report  of  the  Commissioner  of,  3. 
American  agriculture,  erroneous  assumption  of  Mr.  John  Clay,  jr.,  relative  to,  336, 337. 
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views  of  Mr.  Ci  Weldbrandt  relative  to,  344, 345. 

Heinrich  Semler  relative  to,  344, 345, 346. 
with  European  agriculture,  326, 327, 328, 329. 
Analyses,  methods  of,  236. 

of  American  corn,  by  States,  tables  of,  215,  216,  217,  218. 

wheat,  arranged  by  States,  200,  201,  20-i,  203,  204,  205, 206, 207. 
wines,  table  of,  249.  ' 

flour  and  bread,  table  of,  226,  227,  228. 

fruits  and  vegetables,  tables  of,  234,  235,  236,  237,  238,  239,  240, 241, 242, 

243,  244. 

trasses,  231,  232,  233,  248. 
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wheats  from  other  sources  than  the  Department  of  Agriculture,  198, 199. 
different  States,  table  of,  213. 
,  Animal  plagues  and  the  means  of  controlling  them,  54. 

due  to  bacterial  parasites,  65. 
prevalence  of,  54, 55. 
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sick,  experiments  in  regard  to  the  treatment  of,  66. 
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most  destructive  to  sheep.  69. 
ApamUlea  oongregatus,  a  parasite  of  the  cabbage- worm,  112. 
Arbor-day  in  connection  with  public  schools,  449. 
Arid  climate,  effects  of,  upon  grasses,  83. 
Arloing,  M..  studies  of,  in  didnfectants,  52. 
Artesian  wells,  remarks  concerning,  14, 15. 
Atkins,  Mr.  Charles  G.,  letters  from,  140, 141. 
Atmospheric  conditions  in  the  United  States  unusual  iu  1883,6. 
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compared  with  averages  of  foreign  investiga- 
tors, table  of,  220. 
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effects  of  poisons  upon,  165, 166, 167. 
experiments  relative  to,  at  the  Department  of  Agvicnlt- 
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Beetle,  the  imported  elm-leaf,  mechanical  means  of  applying  poisons  for,  168,169. 
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115. 
Cabba*je-worm8  {see  Worms),  107. 
Califoruia  poorly  supplied  with  timber,  448. 
Calves  exempt  from  Southern  cattle  fever,  29,30. 
not  affected  by  infected  mothers,  24,  40,  41. 
imx>ortation  of,  not  dangerous,  31. 
Carbolic  acid  as  a  disinfectant.  53. 

effects  of,  in  fowl  cholera,  51. 
soap  as  an  insecticide,  135. 
Cattle,  earUer  maturity  of,  2«a,  281. 

influence  of  different  breeds  of,  in  the  oomposition  of  butter,  8. 
recent  improvement  in,  280. 
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Chloriform,  eftects  of,  in  fowl  cholera,  52. 
Chromic  acid,  effects  of,  in  fowl  cholera,  52. 
Climatic  conditions  as  a  factor  iu  the  quality  of  butter,  8. 
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Cresylio  acid,  a  remedy  for  cabbage-worms,  132. 
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for  1883,  remarks  concerning,  10, 11, 414. 
Cryptogamio  funpif  7. 
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Encouragement  for  planting  on  treeless  plains,  448. 
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rope, 400. 
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principal  cereala  and  potatoes  from  1874  to  1882,  inclnsive,  402. 
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in  the  principal  cereals  and  potatoes  from  1867  to  IS8Z,  408. 
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age), 408. 
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and  potatoes  fh)m  1874  to  1880,  inclusive,  411. 
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Excrement,  inoculations  with,  in  Southern  cattle-fever,  38, 39. 
Experimental  station  for  veterinary  investigations  established,  11. 
Exports  of  agriculture,  35.   . 

com,  remarks  concerning,  304, 30S. 

raw  products  will  not  attain  the  highest  prosperity,  351, 352. 
wheat,  remarks  concerning,  302, 303. 
Extent  and  value  of  forest  products,  450. 
Farm  animals,  remarks  concerning  the  number  and  valne  of,  270, 271. 

wintering  of,  276, 277, 278. 279. 
Farms,  Increase  of,  remarks  concerning,  318, 319. 
Fence  laws  should  be  rigidly  enforced,  58. 
Fertilizers,  natural,  ash  of  cotton-seed  hulls,  bat  guano,  com  waste,  Florida  marl,  mooi 

muck,  and  peat  and  glucose  waste,  244,245,246,247. 
Floor  and  bread,  225. 
Forestry  division,  appointment  of  special  agents  in  the,  13. 

importance  of  the  work  intrusted  to  the,  14. 
'  report  of  the,  444. 

experiment  stations,  458, 459. 

extent  and  value  of  the  products  of,  450. 

fire  as  an  agent  of  destruction  in,  447. 

in  schools,  458. 

laws  in  Europe,  460, 461. 

laws  Illative  to,  in  Nebraska,  449. 
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Forestry  bcIiooIb  slionid  be  established,  459. 
special  agents  in,  447. 

knowledge  reqnired  in  the  study  of,  444. 
the  immense  value  of  the  products  of,  451. 
Forests  and  agriculture,  45I{,  454. 
meteorology,  453. 
Enropean  legislation  relative  to,  456. 

price  of  lumber  advancing  on  account  of  the  destruction  of,  4<»2. 
products  and  mining  products,  comparative  valuas  of,  451. 

various  cix^ps,  comparative  values  of,  4.'')0,  451. 
the  Government  should  protect  our,  455. 
their  vast  value  to  the  Government,  455. 

the  planting  of,  should  be  a  condition  of  the  sale  of  Goverument  laud,  457. 
proportion  of  areas  which  should  be  covered  by,  454. 
interests  of  individual  States  in  the  preservation  of,  4GQ. 
their  proper  management,  456,  457. 
what  18  to  be  done  for  their  preservation,  455. 
Freight  rates,  section  of,  362. 

Fruit  and  vegetables,  analyses  of,  234, 235, 236, 237, 238, 239. 240, 241, 242, 2'!4. 
Flour,  table  of  gluten  in,  S^. 
Food,  influence  of,  in  the  condition  of  butter,  6. 
Foot-rot,  in  sheep  raising,  practically  unknown  in  Texas,  71. 
Foreign  countries,  reports  from,  4. 

Governments,  agricultural  statistics,  not  methodical,  396. 
Fowl  cholera,  apathy  of  farmers  as  to  the  prevention  of,  55, .%. 
and  Texas  cattle-fever,  investigation  of,  18. 
duration  of  immunity  from,  by  inoculation,  49, 50. 
effects  of  carbolic  acid,  chloroform,  chromic  acid,  glyceroborate  of  soda, 
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50,51,52. 
estimated  losses  from.  55. 
experiments  in  inoculation  for,  45, 46,47. 
susceptibility  of  the  offspring  of  insusceptible  fowls  in,  44. 
tabulated  statement  of  experiments  in  inoculations  for,  46, 48. 
tests  of  disinfectants  in,  50. 
Frost  an  i^nt  for  the  arrest  of  Southern  cattle-fever,  29. 
Fmits  and  vegetables,  233 

tables  of  analyses  of,  234,235,236,237,238,2.39,240,241,242, 
243, 244. 
Gardens  and  grounds,  division  of,  4. 
Gatblisr,  M.  £.,  on  American  competition,  350,  351. 

cheap  fertilization,  350,  351. 
German  agriculture,  a  crisis  in,  342. 
Gluten,  crude,  of  wheat,  composition  of,  dried  at  100^  C,  224. 

duplicate  determinations  of^  in  wheats  grown  iu  1&82,  223. 
relation  of,  to  nitrogen,  ana  of  dry  and  moist  gluten,  in  wheat,  223. 
table  of  averages  oi,  iu  Colorado  wheat,  2*22. 

Department  of  Agriculture  wheat,  222. 
North  Carolina  wheat,  223. 
Oregon  wheat,  223. 
^     Virginia  wheat,  223. 
in  flour,  229. 
Grain  production,  ranks  of  the  States  in.  306, 307. 

Grape-vines  injured  by  atmospheric  conditions,  7.  ' 

Grapes,  cnltiiro  of,  182. 

localities  for  the  culture  of,  185. 
mildew  on  the  leaves  of,  182. 
phylloxera  in  the  culture  of,  186, 187. 
rot  in  the  culture  of,  186. 
temperature  in  the  culture  of,  183, 184, 185, 186. 
Grasses,  a  field  for  botanists  in  the  observation  of,  6. 

common  names  of,  vaiying  in  different  localities,  84. 
descriptions  of,  89, 90, 91, 92, 93, 94, 95, 96, 97, 98. 
effects  of  an  arid  climate  upon,  83. 

continued  feeding  upon,  83. 
importance  of  adopting  proper  botanical  names  of,  84. 

field  observation  iu  the  study  of,  6. 
Lmpracticability  of  cultivating  certain  kinds  of,  in  Western  and  Southern 

Texas,  84. 
information  relative  to,  should  be  s^nead  before  farmers,  6. 
native,  of  Texas,  84. 
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Graiwef  of  the  Great  Plains,  83. 

poa  arachifoHa^  analynis  of,  t^48. 
table  of  analyses  of,  231 ,  232. 233. 
the  varieties  of,  especially  deiiirable,  84. 
two  excellent  varieties  of  Texas,  8*.?. 
Great  Britain,  couimercial  policy  of,  341, 342. 
Green-honse  roofs,  fi:lazing  of,  It's. 
Haokn,  Professor,  lett-er  from,  141. 
Hedges,  keeping  of,  190, 191. 
Hkil,  Mr.  L.  A.,  letter  from,  71. 
HiLGARD,  Professor,  on  forest  fires,  457. 
Hill,  M.  C,  on  forest  fires,  140. 
Hog  cholera,  a  non-recurrent  fever,  57. 
contagionsness  of,  56. 
prodnced  by  a  micrococcas,  57. 

vaccination  for,  researches  to  discover  methods  applicable  to,  66. 
Horses  during  and  since  the  war,  289. 
Hot  water  a  remedy  for  cabbage- wonns,  131. 
Hubbard,  Mr.  H.  6.,  report  of,  152. 
Hydrochloric  acid  as  a  disinfectant,  53. 
Icnneumon  fly.  an  enemy  of  the  cabbage- worm,  115. 
Importation  oi  calves  not  dangerous,  31. 
Inoculations  with  excrement  in  Southern  cattle-fever,  38,  39. 

splenic  pulp  in  Southern  cattle-fever,  36,  97. 
Insects  affecting  the  orange  trees  of  Florida,  remarks  concerning,  8. 
Investigations  of  fowl  cholera,  18,  44. 

sorghum,  7. 
Texas  cattle-fever,  18. 
Iodine  as  a  disinfectant,  53. 
Japanese  statistics,  tables  showing  agricultural  products,  d:c.,  daring  three  years 

ending  in  1881,  412,  413. 
Japan  persimmons,  4. 
Kaolins,  analyses  of,  250. 
Kautskt,  Mr.  Karl,  on  transmarine  competition  in  food  products,  346, 347, 348, 349, 

350. 
Kerosene  emulsions,  a  remedy  for  cabbage-worms,  131. 
KOCR.  discovery  of,  in  tuberculosis,  62. 

experiments  of,  with  disinfectants,  52. 
Labor,  wages  of,  302. 

Lambs,  reason  why  tliey  should  not  be  bom  in  the  summer,  68. 
Lands,  draining  of,  193,  194. 
Lawns,  grasses  for,  191, 192. 

Locust,  the  imported  migratory,  coal-oil  and  coal-tar  as  a  remedy  for,  175, 176, 177. 

harrowing  ground  to  exterminate,  175. 
manner  of  depositing  the  es^  of,  173. 
mechanical  devises  for  catcliing,  178,  179. 
necessity  for  co-operatioti  against,  180. 
protection  of  ^wgetable  gardens  against,  179. 
lesser  migratory,  history,  eharaoteristics,  range,  life,  and  natural  enemies 

of,  and  remedies  against,  170, 171, 172,  173,  174, 175, 17G, 
177,  178,  179,  180. 
newspaper  accounts  of,  171, 172. 

should  not  be  confounded  with  the  cunimon  red-legged 
locust,  172. 
LomhriZy  disseminated  by  jack-rabbits,  wolves,  and  dogs,  75,77. 
general  remarks  concerning,  81. 
or  worms,  in  sheep  rafising,  70, 71, 72, 73. 
post  mortem  examinations  in,  72, 74, 79. 
remedies  in,  80. 

stagnant  pools,  water-holes,  hog-wallows,  and  aquatic  planta  eaoaes  of,  73| 
76, 77, 79. 
London  purple  as  an  insecticide,  134, 136, 166. 
Microscope,  use  of,  in  investigating  Southern  cattle- fever,  34. 
Mildew  on  grape  leaves,  182, 185. 
Mineral  waters,  analyses  of,  249, 250. 
Nematus  €ri<^Bonii  (see  Larch  saw-fly),  138. 
Nitrioticid  as  a  disinfectant,  53. 

North  Carolina  synonymous  with  Southern  cattle-fever,  21. 
Oats,  remarks  concerning  the  yield  in  1883,  11. 
Odors  as  preventive  measures  against  cabbage- worms,  1^>2. 
(E$iru9  ovi8,  or  gad-fly,  a  pest  in  sheep-  raising,  68. 
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Orangd  plants,  success  of  those  supplied  by  the  Department^  5. 
Orchards,  management  of,  192, 193. 

situations  for,  188. 
Organization  and  work  of  the  statistical  diTlsion,  423. 
Packard,  Jr.,  Mr.  A.  S.,  roport  of,  138. 
Parasites  in  the  bile,  34. 
Parasitic  bacterium  the  cause  of  anthnix,  29. 

fungi  blighting  plants,  &c.,  (>. 
Paris  green  as  an  insecticide,  134,  i:^,  167. 
Pasteur,  experiment*  of,  in  vaccination  for  fowl  cholera,  45. 

Pastures,  infected,  possibility  of  eradicating  the  ^erms  of  Sonthem  cattle-fever  from,  43. 
permanence  of  the  infection  of,  with  tlie  germs  of  Southern  cattle-fever,  24, 
25,26. 
Pbez,  Dr.  Alexander,  erroneous  statements  of,  relative  to  American  agriculture,  340. 
Pennsylvania,  her  theory  of  development,  297. 
People,  employment  of,  remai'ks  concerning,  289. 
FeranoBpora  infestans  the  cause  of  potato-rot,  187. 
Phylloxera  in  grape-culture,  186,  187. 

Phymata  erosa^  a  bug  destructive  of  the  cabbage-worm,  113. 
Pieridivoraj  a  parasite  of  the  cabbage-worm,  117. 
Piatt's  chlorides,  effects  of,  in  fowl-cholera,  50, 51. 
Pleuro-pneumonia,  disinfection  in,  61. 

prevention  of,  60. 

quarantine,  restriction  of  movement,  disinfection,  and  slaughter 
recommended  in  cases  of,  60. 

temporizing  measures  against,  not  recommended,  60. 

the  possibility  of  obtaining  a  vaccine  for,  61. 
Poa  arachnifolia,  a  Texas  grass,  analysis  of,  248. 
Policy  of  the  Conmiissioner  of  Agriculture,  3. 
Post-mortem  appearances  in  Southern  cattle-fever,  29. 
Potatoes,  the  average  yield  of,  per  acre,  for  the  last  twelve  years,  256. 
Potato-rot,  cause  of,  187.  * 

Poultry,  as  destructive  of  cabbage- worms,  132. 
Powell,  Major,  on  forest  tires,  457. 
Pteromalus  nematicidaj  a  parasite  of  the  Larch  saw-fly  worm,  146. 

puparum,  a  parasite  of  the  cabbage-worm,  111,  118. 
Pyreihrum,  as  an  insecticide,  131, 133, 134, 163. 
Banks  of  the  States  in  grain  production,  306, 307. 
Railroad  lines,  362, 363. 

statistics,  remarks  concerning,  10. 
ties,  average  duration  of,  445. 
Raspberries,  culture  of,  189. 
Recent  improvement  in  cattle,  280. 
Redwood,  a  mine  of  wealth  to  California,  448. 
Relation  of  agriculture  to  other  industries,  296, 297. 
Report  of  H.  G.  Hubbard,  1.52. 

progress  in  experiments  on  scale  insects,  with  other  practical  snggestions, 

Superintendent  of  Gardens  and  Public  Grounds,  181. 
the  botanist,  181. 
chemist,  197. 

Department  of  Agriculture,  12,  13. 
statistician,  251. 
veterinarian,  17. 
on  the  causes  of  destruction  of  evergreen  forests  in  Northern  New  England 
and  New  York,  138. 
Rice,  analysis  of,  248. 

Richardson,  Mr.  Clifford,  report  of,  197. 
RlDGWAY,  Mr.  Robert,  letter  concerning  cheat,  185. 
Riley,  Mr.  C.  V.,  report  of,  99. 
Root-pruning  trees,  190. 
Ruffin's  mixture  for  Sonthem  cattle-fever,  60. 
Russian  agriculture,  342. 

Rye,  remarks  concerning  the  yield  of  1883,  11. 
Saijwon,  Dr.  D.  E.,  investigations  of  fowl  cholera  by,  18, 44. 

Texas  cattle-fever,  18. 
Saunders,  Mr.  William,  report  of,  181. 
Scab,  a  law  relative  to,  should  be  enacted,  69. 

Scale  insects,  application  of  liquid  insecticides;  fineness  and  force  of  spray,  153, 154. 
cyclone  nozzle  for  the  application  of  remedies  against,  152, 154. 
introdnotion  and  spread  of,  156, 157. 


492  INDEX 

Scale  insects,  kerosene  and  soap  emnlsions  for,  152, 153, 154. 
potash  and  soda  waslios  for,  155, 156. 
precantionary  measures  against,  157, 157. 
protection  afforded  by  heidges  and  forests  against,  158, 159. 
report  of  experiments  on,  152. 
Scientific  schools  should  teach  forestry,  462. 
Section  of  freight  rates,  362. 
Seed  division,  remarks  concerning,  15. 

saving,  not  especially  desirable,  195, 196. 
Sbmler,  Mr.  Hkinrich,  views  of,  relative  to  American  competition,  344, 345, 346L 
Semi-tropical  plants,  demand  for,  5. 
Silk-cnltnie,  101. 

appropriations  for  the  encouragement  of,  102. 
artificial  cold  possibly  injurious  to  worms  in,  102. 
attention  paid  to,  in  California,  102. 
California  State  board  of,  101. 
Boys'  Association  of  the  United  States  for,  104. 
Departmental  experiments  in,  106. 
directory  for,  104. 
Mennonites  engaged  in,  106. 
Mississippi  Vauey  Enterprise  Company  for,  104. 
premiums  offered  for,  101. 
progress  of  reeling  in,  104. 
raising  and  feeding  broods  in,  102,  103,  104. 
report  of  United  States  Consul  Prixotto  in  relation  to,  105. 
South  Jersey  colony  for,  105. 
Tariff  Commission  in  relation  to,  101. 
temperature  of  cocoonery  in,  103. 
Virginia  silk  farm  for  the  purpose  of,  105. 
Sorghum  cane,  aim  of  future  experiments  in  reference  to,  442. 

amber  cane  grown  in  Indiana,  428. 

on  farm  near  Washington,  423. 
analyses  of  canes,  sirups,  and  sugars  m>m  Indiana  canes;  also^  taUs 

of  results,  430. 
a  poor  yield  of  juice  from,  424. 
apparatus  for  experiments  in  diffusion,  431. 
average  yield  of  single  milling,  425. 
diffusion  battery,  432. 

experiments  in,  431,  434,  435. 
experiments  in  the  cultivation  of,  443,  444. 

with  defecation,  437. 
general  conclusions  relative  to^  439. 
how  to  obtain  the  maximum  yield  of  sugar  from,  442. 
improvement  of  seed  of,  444. 

influence  of  soil  and  climate  on  the  production  of,  428. 
in  the  census,  3'il,322. 
large  factories  for,  440, 441. 
loss  of  sugar  in,  435, 436. 
machine  for  cutting,  431, 432. 
manipulation  of,  433, 438, 439. 
method  of  operation,  424. 

mixing  sulphurous  dioxide  (acid)  with  the  Juice  of,  438. 
molasses  from,  441, 442. 
notes  on  results  of  work  in,  427. 
percentage  of  saccharine  matter  extracted  from,  425. 
product  of,  429. 

alcohol  from,  442. 
relative  cost  of  diffusion  and  milling,  437. 
remarks  conceniing,  320, 321, 322, 323, 324, 325, 326. 
results  of  experiDieuts  in  extracting  the  juices  ftrom,  433,434. 
semi-sirups  of,  and  remarks  thereon,  430. 
small  mills  in  connection  with,  439,440. 
sugar  obtained  from,  429, 431. 
value  of,  325, 326. 
weight  of  bagas.se,  425. 
caue,  424. 
juice,  424. 
worked  for  sirup  and  sugar,  425, 427. 
Sotol,  the.  242,  243,  244. 
Sources  oi  foreign  statistics,  397. 
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Southern  cattle-fever,  absence  of  badllua  anthracis  in,  29. 

advance  of,  checked  by  water-courses,  25,26,27,28. 
area  of  infected  districts  constantly  enlarging,  31. 
*  calves  exempt  from,  24, 30, 40, 41. 

contracted  only  from  infected  grounds,  39,  40,  41. 
difficulties  of  determining  the  facts  relative  to  the  dissemina- 
tion of,  20. 
investigating,  33. 
dissemination  of,  38. 
Soathem  cattle^fever,  erroneous  opinion  relative  to,  31, 39.  ' 

essential  nature  of,  33. 

evidence  that  it  is  identical  with  Texas  fever,  29. 
examination  of  the  bile  in,  34. 
fence  laws  should  be  rigidly  enforced  against,  58. 
I^ernis  of,  carried  by  traveling  herds,  20. 
importance  of  determining  the  inoculability  of,  43,44. 

investigation  as  to  the  prevention  of,  59. 
infection  of,  capable  of  withstanding  great  cold,  17. 
inoculations  with  excrement  in,  38, 39.  ' 

splenic  pulp  in,  36, 37. 
investigations  concerning,  19. 

to  learn  the  distribution  of,  66. 
its  advance  northward,  57. 
nature  pointed  out,  21. 
location  of  the  lines  of,  17, 57. 
methods  of  investigating  the  cause  of,  35, 36. 
mixtures  for,  60. 

months  of  its  greatest  prevalence,  23, 33. 
no  natural  object  a  permanent  barrier  to  the  advance  of,  31. 
non-recurrent,  43.  " 

no  permanent  home  for,  19. 

Northern  herds  suffer  from,  when  taken  South,  20,  21. 
not  caused  by  change  of  climate,  59. 

communicable  by  proximity,  3t*,  40,  41. 
pastures  possibly  in^cted  by  native  cattle  sick  with,  41,42. 
percentage  of  losses  from,  21, 31. 
permanence  of  the  infection  of  pastures  with  the  germs  of,  24, 

25,26. 
possibility  of  eradicating  the  srerms  of,  in  infected  pastures,  43. 
post-mortem  appearances  in,  29, 35, 36. 
prevalence  in  Virginia  of,  23, 24. 
prevention  of,  23, 57. 
rate  of  the  advance  of,  26, 42, 43. 
remarks  of  the  Commissioner  concerning,  11. 
reports  from  Virginia  concerning,  24, 25, 26, 27, 28. 
sections  permanently  infected  with  the  germs  of,  20, 24. 
temperature  not  an  important  faoto^  in,  17. 

as  a  condition  of  vitality  of  the  germs  of,  43. 
ticks  not  the  inducing  cause  in,  23. 

vaccination  for,  researches  to  discover  methods  applicable  to,  66. 
Spanish  fever,  synonymous  with  Southern  cattle-fever,  21. 
Splenic  fever,  synonymous  with  Southern  cattle-fever,  30. 

8tate  officials  and  State  boards  of  agriculture  co-operating  with  the  Department,  10. 
Statistical  agent,  appointment  of  a,  in  London,  10. 
Statistician,  report  of  the,  251. 
Statistics  concerning  railroads,  10. 

division  of,  organization  and  work  of  the,  423. 
the  province  of,  252. 
Steamboat  and  steamship  lines,  363. 

Stock  statistics  of  Cliicago  markets,  282, 283, 284, 285, 286, 287, 288. 
Sternberg,  studies  of,  with  disinfectants  upon  microcoocus  sepHcmj  5SX 
Stiues,  Dr.  R.  C,  report  of,  33. 
Strongylua  contortus  in  sheep-raising,  70. 

fllaria  in  sheep-raising,  70. 
Sulphate  of  copper  as  a  disinfectant,  53. 

iron  as  a  disinfectant,  53. 
Sulphorio  acid  as  a  disinfectant.  53. 

effects  of,  in  fowl  cholera,  51. 
SulphurooB  acid  gas  as  a  disinfectant,  54. 
Swine  plague,  (see  Hog  cholera),  56. 
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Table  showing  the  agrionltorftl  prodnots,  Slo.,  of  Jftpui,  dnrioff  three  yeftn  endinc 

1881,  412,  413. 
average  cash  yalne  per  acre  of  the  cereals,  potatoes,  tobacco,  and 
hay  of  the  farm,  tiJEcn  together,  tor  the  ye!ar  1882, 269. 
yield  and  cash  Talue  per  acre,  and  price  per  hoshel, 
pound,  or  ton,  of  fum  products  for  1882,  270. 
per  acre,  and  the  price  per  bushel,  pound,  or  ton,  of 
farm  products  for  the  year  1882,  267,  268,  269. 
estimated  numbers  of  farm-stock,  expressed  as  a  percentage  of  the 
numbers  of  the  preyious  y^ars ;  also,  aTerage  of  actual 
prices  in  January,  1883,  271,  272,  273. 
total  number  and  total  value  of  each  kind  of  liye  stock, 
and  the  average  prices  in  January,  1883,  274,  275, 276. 
price  of  beef  cattle  in  Chiciuro  at  the  beginning  of  each  month  of 

the  yean  1882  and  1883,  3S. 

product  of  the  crops  named,  by  States  and  Territories,  the  yield 

per  acre,  the  total  average,  tne  average  price  in  each  State,  and 

the  value  of  each  crop  for  1882,  256, 257, 258. 259, 260, 261, 262, 263. 

of  a  summary  for  each  State,  showing  the  product,  the  area,  a6d  the  value  of 

each  crop  for  1882,  264,  265, 266, 267. 
showing  the  estimated  quMitities,  number  of  acres,  and  aggre- 
gate  value  of  the  crops  of  the  farm  in  1882,  270. 
Tables  of  analyses  of  American  corns,  by  States,  215,216,217. 

sugar  com,  218. 
wheat,  arranged  by  States,  200,201,202,203,204,205, 

206,207. 
wines,  249. 

flour  and  bread,  226, 227, 228. 
Fultz  wheat,  214. 

fruits  and  vegetables,  234, 235, 236, 237, 238, 239, 240, 241, 242, 244. 
grasses,  231,232,233. 
average  composition  of  American  com,  2ip. 

of  Americair  com  compared  with  averages  of  foreign  investi- 
gators, 220. 
composition  of  American  wheat,  209. 

Colorado  wheat,  211. 
foreign  wheat,  210. 
sugar  and  hard  com,  221. 
changes  in  various  occupations,  293. 
chemical  composition  of  bread,  230. 
comparison  of  Department  seed  and  Colorado  crop,  212. 
distribntion,  by  ages,  of  persons  classed  as  having  occupations,  294, 295. 
*  nativity,  of  persons  classed  as  having  occupations,  295, 11%. 

domestic  exports  of  homed  cattle,  by  customs  districts,  1870  to  1882,  in- 
clusive, 286. 
exports  of  farm  and  forest  products,  agricnltaral  implements,  d:c.,for  the 
years  ending  June  30, 1879, 1880, 1881,  and  1882,  330,331,333, 
333, 334, 335. 
fresh  beef,  287. 
pork  products,  288. 
preserved  meats,  287. 
gallons  of  milk  sold  from  farms,  or  manufactured  in  farm  dairies,  and  re- 
ported in  the  census  of  farm  productions,  in  equivalent  gallons  of  milk, 
for  1880  and  1870,  360, 361. 
increase  of  railroad  construction  for  tlio  years  1881  and  1882, 363. 
market  prices  of  farm  products  for  1882  (inclusive  of  live  st.ock),  366-395. 
meteorological  conditions  throughout  the  country  during  the  year  1883,414, 

415. 
number  of  cattle  exported,  286. 
percentages  and  quantities  of  com  on  hand  March  1,  1883,  in  the  diftereut 

sections  of  the  United  States,  311. 
progress  in  com  and  wheat  production  from  1849  to  1879,  inclusive,  328 

exportation  from  1820  to  1883,  inclusive,  352. 
rank  of  States  in  cereal  production,  30!;^,  309. 

sirup  production  from  sorghum  in  Ohio  from  1872  to  1881,  inclusive,  333. 
value  of  exports  and  imports  from  1873  to  1882,  inclu8ive,  329. 
variations  or  extremes  for  each  constituent  of  com,  221. 
the  average  number  of  i>ounds  of  butter,  per  cow,  as  reported  respectivelv 
in  the  Census  of  1880, 1870, 1860,  and  1850, 362.  '' 
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Tables  of  the  average  weights  of  beeves,  oonsolidated  from  the  retams  of  correspond- 

ents  from  the  various  States,  282. 
Census  exhibit  of  simp  production  from  sorghum  in  1860,  1870,  and 
•  1880,322. 

distribution,  by  age  ahd  sex,  of  eaoh  sub-class  in  agriculture,  294. 
Illinois  assessors'  return  of  sirup  production  from  sorghum,  from  1877  to 

1882,  inclusive,  323. 
income  of  the  farmer  based  upon  the  percentage  of  workers  engaged  in 

agriculture,  300, 301. 
iucrcase  in  area  and  number  of  farms,  by  geographical  groups,  and  by 
States,  318, 319, 320. 
number  of  farms,  in  improved  acres,  and  in  total  area  of  land 
in  farms  from  1850  to  1880,  inclusive,  328. 
local  consumption  and  shipments  of  wheat  in  the  different  sections  of 

the  United  Sates,  in  1882,  317. 
of  com,  according  to  the  specific  uses,  in  the  different 
sections  of  the  United  States,  313,  314. 
Minnesota  commissioner  of  statistics'  report  of  ^irup  production  from 

sorghum,  from  1870  to  1882,  inclusive,  324. 
numl^r  and  proportion  of  persons  engaged  in  the  several  classes  of 
occupations  in  the  States  and  Territories  of  the  United  States, 
as  deduced  from  the  census  of  1880,  290, 291. 
of  butter  and  cheese  factories,  products  made,  and  their  value, 
as  ascertained  by  census  of  manufcMsturesj  1880,  356,  357. 
cows  on  farms  and  products  of  farm  dairies,  returned  by 

census  of  1880,  355, 356. 
cows  on  farms  and  products  of  farm  dairies,  with  returns 
of  products  manufactured  in  factories,  by  census  of  1870, 

number  and  proportion  of  farmers,  agricultural  laborers,  and  others  en- 
gaged in  agriculture,  291, 292. 
Ohio  assessors'  return  of  sirup  production  from  sorghum  from  1862  to 

1871,  inclusive,  322. 
percentage  and  quantities  of  ooru  on  hand  March  1, 1883,  in  the  United 
States,  311. 
of  loss  of  sheep  in  each  State,  from  various  causes,  279. 
swine  in  each  State,  from  various  causes,  279. 
the  increase  of  cotton  production  of  1883  over  18^,  421, 422. 
wheat  on  hand  in  1881, 1882,  and  1883,  in  the  diit'erent  sec- 
tions, 317. 
preliminary  estimate  of  the  com  crop  of  1883, 418. 

oat  crop  of  1883, 420, 421. 
wheat  crop  of  1883, 419, 420. 
progress  made  in  exportation  of  products  of  agriculture  from  1820  to 
1882,  :{28. 
of  corn  production,  254. 
proportion  and  quantity  of  com  on  hand  March  I,  1883,  in  corn-surxdus 

States,  315. 
quantity  of  expoi-ts  of  corn  and  com  meal,  305, 306. 

wheat  and  Iflour,  303, 304. 
receipts  and  shipments  of  cattle,  calves,  hogs,  sheep,  and  horses,  of  the 
Chicago  market,  for  seventeen  years,  282. 
of  cattle,  sheep,  and  hogs,  at  the  sea-board  cities,  285. 
sirup  production  from  sorghum  in  ludiana  from  1878  to  1881,  inclu- 
sive, 323. 
Kansas,  from  1874  to  1883,  inclu- 
sive, 325. 
stock  of  wheat  on  hand,  the  proportion  usually  consumed  or  manufact- 
ured in  the  country,  and  that  shipped  out  of  the  country,  by  States  and 
Tc^rritories,  318. 
total  receipts  by  railway  lines  for  1882,  of  cattle,  calves,  hogs,  sheep,'and 
horses,  in  the  Chicago  market,  284. 
shix)nicuts,  hy  railway  lines,  for  1882^  of  cattle,  calves,  hogs,  sheep, 
and  horses,  by  the  Chicago  market,  284. 
of  cattle,  calves,  ho*;s,  sheep,  and  horses,  of  the  Chicago 
•  market,  for  seventeen  years,  283. 

value  of  farm  animals,  288. 
Tabular  statement  of  disbui-sements  for  the  fiscal  year  ending  Juno  10,  1883,  IG. 

the  distribution  of  seed,  15. 
Tachiua,  a  parasite  of  the  cabbage- worm,  113. 
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Tar  and  other  ointments  in  sheep-raising,  63. 
Thomas,  studies  of,  in  disinfectants,  52. 
TcBnia  expansa,  or  tape- worm,  70. 

Transmarine  competition  in  food  products,  344, 346, 348, 349, 350. 
Trees,  age  at  which  their  growth  is  proportionably  greatest,  445. 
Trichinosis,  prevention  ofr64. 

Tuberculosis,  American  and  English  invest  igations  as  to,  62. 
Values  of  vegetable  and  mineral  production,  tabular  statement  of  the,  14. 
Vasby,  Mr.  George,  report  of,  83. 
Veterinary  division,  remarks  concerning  the,  11. 
Virginia,  distribution  of  cattle-plague  in,  21,  57. 

Vims,  distribution,  preservation,  and  destruction  on  fields  and  commons,  of,  67. 
diluted,  fowl  rendered  insnsceptlve  by,  44. 
experiments  in  inoculation,  attenuation,  ^-c.,  45,  66. 
nature  and  character  of,  should  be  investigated,  43,  G5. 
Wages  of  labor,  302. 
Waters  and  woods,  bureau  of,  in  France,  455. 

mineral,  analyses  of,  249,  250. 
Weight  of  beeves,  281,  282. 
Whale-oil  soap  as  an  insecticide,  132,  135. 
Wheat,  different  kinds  of,  as  floui:  producers,  7. 

and  com,  consumption  of,  310  to  318, 

exports,  remarks  concerning,  302,  303. 

remarks  concerning,  317,  318. 

yield  of,  11. 

relation  of  gluten  to  nitrogen,  and  of  dry  to  moist  gluten  in,  223. 

tables  of  analyses  of  American,  arranged  by  States,  200, 201, 202, 203, 204, 2(Vi, 

*  206. 207. 

average  composition  of  American,  209. 

of  gluten  in  Colorado,  2^. 

North  Carolina,  223. 
Oregon,  223. 
Virginia,  223. 
WiLDBRANDT,  Mr.  C,  vlews  of,  relative  to  .^nerioan  competition,  344, 345. 
Wiley,  Mr.  H.  W.,  chemist,  report  of,  423. 
Wines,  American,  248. 

table  of  analysis  of,  249. 
Worms,  cabbage,  description  of  and  ravages  by,  107, 108, 109, 110. 

poisoning  devices  for,  136, 137, 138. 
preventive  measures  against  and  remedies  for,  13.  131,  132,  134, 135, 

136. 
their  ability  to  withstand  cold,  135. 

•  cauliflower  botis,  history  and  description  of,  128, 129. 
geleechia  hemlock  habits,  and  description  of,  150, 151. 
imported  cabbage,  history,  &c.,  108, 109, 110,  111,  112, 113. 

Worms,  larch. saw-fly,  history,  habits,  ravages,  &c.,  138,  139,  140,  141,  142,  143, 144 
145, 146. 
mame$traj  cabbage,  history,  habits,  ravages,  d^c,  123, 124. 
nematust  spruce,  nistory,  habit-s,  ravages,  &c. ,  149, 150.  » 

pioneay  caobage,  history,  habits,  ravages,  &c.,  126, 127, 128. 
pJeusia,  cabbage,  history,  habits,  ravages,  &o.,  119, 120, 121, 122. 
plutella^  cabbage,  histoi*y,  habits,  ravages,  &c.,  129, 130. 
toi'trix,  spmce  bud,  history,  habits,  ravages,  &c.,  146, 147, 148, 149. 
sebrat  cabbage,  history,  habits,  ravages,  &c.,  124, 125. 
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